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Improved 220-inch Post Radial Drill. 


The accompanying perspective view 
shows what is claimed to be the largest post 
radial drill. built in this country. It is de- 
signed to drill holes in the center of an area 
920 inches in diameter, and when the spin- 
dle is at its 
extreme 
hei ght it 
will take 
between 
the bed and 





spindle a 


Annular and Differential Gearing. 


By S. W. Batcu. 

Gearing is a subject about which so much 
has been written, that an explanation is in 
order before adding further to its literature. 
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5 revolu- r «ae inches 


tions per 
minute. 
Three different feeds are provided, varying 
from 135 to 50 revolutions to one inch tra- 
verse of spindle. 

The swinging arm, which weighs about 
4 tons, is supported by roller bearings in 
the saddle, as shown in Fig. 1. These 
rollers are 4 inch diameter and about 7 
inches long. The bottom of the arm is sup- 
ported by a ball bearing which can be 
readily adjusted vertically. The balls are 
%inch diameter. The whole construction is 
such as to require but a small force to 
swing this heavy arm around; in fact, it is 
claimed that it can be moved with one 
finger. Provision is made for clamping the 
arm rigidly to the post. 

Fig. 8 shows the ball bearing for the 
hoist screw. 

The principal dimensions of this machine 
are as follows: Extreme height of machine, 
18 feet; the bed plate is 13 feet 6 inches 
long, 5 feet 6 inches wide, and 10 inches 
thick; height of post, 11 feet 9 inches; sur- 
face of post resting on bed plate, 3 feet 8 
inches by 2 feet 8 inches; the spindle is 90 
inches long, its largest diameter 54 inches; 
it is made to fit No. 6 Morse taper; traverse 
of spindle, 224 inches; the 
cone pulleys have five 
Steps for a 5-inch belt. 
The machine weighs a 
little over 24,000 pounds. 
It is built by C. H. Baush 
« Sons, Holyoke, Mass. 


*_>-————— 


lt is gratifying to know 
that recently the attend- 
ance at the World’s Fair 
has considerably increased 
that it is not true as 
many were asserting that 
the people were feeling 

oor and too uncertain of the future 
imit of their spending the necessary 
Money to get there. Though it is true that 
ire passing through a period of com- 
mercial depression, there are strong grounds 
the belief that times are soon to improve. 












































hausted language in telling about their re- 
spective merits, there is one direction in 
which the mathematical discussions have 
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patent monopoly enjoyed by Brown & 
Sharpe in the manufacture of gear cutters 
they have had the opportunity of determin- 
ing and 
making 
these facili- 
ties uni- 
form for 
the whole 
country. It 
is needless 
for me to 
add that 
they have 
made wise 
use of their. 
opportun- 
ity. Under 
their direc- 
tion two 
classes of 
t oo +h 

curves have 











beenchosen 
from the 
innumer- 
able possi- 
ble forms, 
and these 
again have 
been limit- 
ed to certain diametral pitches which enable 
spur gears to be designed with diameters 
that can always be designated by whole 
numbers of inches and convenient fractions. 
As a consequence, wherever gear cutting is 
done, the for fashioning 
these particular sizes with accuracy, and 
other sizes and shapes only by making 
special tools requiring skill that but few 
shops can command, 








facilities exist 


These conditions, which have grown up 
in the machine trade, have rendered a knowl- 
edge of the rules for designing tooth curves 
of little use, and have replaced this almost 
obsolete branch of the science with simple 
rules for sizing gears so that 
standard Brown & Sharpe cut- 
ters may be used. These rules 
need to be extended to internal 
and spiral gears. 

Fig. 1 (page 2) shows the pitch 
circles and a few teeth of a 
pinion with its center at P and 
an internal or annular gear with 
its center at 7. They are shown 
with cycloid teeth. I have not 
introduced cycloid teeth for the 
purpose of showing any prefer- 
ence for this form of curve, but 
because the discussion of the 
conditions under which 
teeth may be used is necessary, 
even though involute teeth are 
to be employed. 
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The cycloid curves are 
generated in the same way 
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It is a fascinating study and one already 
seemingly exhausted in its practical bearings 
by writers well able to present it. 

However, while theory has given us all 
the conceivable forms of teeth and discussed 
their action, and the practical man has ex 
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at least with respect to pecu- 
as differential or internal 
In discussing the rules 
of gearing 


fallen short— 
liar forms, such 
and spiral gearing. 
for the design of these 
the customary shop facilities have not been 
sufficiently Owing to the 


classes 


kept in view. 





as for ordinary spur gears. 
A describing circle <A 
gives the curve for the 
faces of the internal gear 
teeth and the flanks of the 
pinion teeth with which 
they engage, and a second describing circle 
B serves to trace the faces of the pinion 
teeth and the flanks of the gear teeth. 
describing circles may be the same or of 
different sizes as desired. y 

It is possible to describe 


These 


tooth curves 








es 
with the circle D, which is intermediate in 
diameter between the pinion and gear. It 
would, however, describe the faces of both 
pinion and gear teeth, instead of the faces 
of one and the flanks of the other. It is 
obvious that the same circle should be used 
in describing both pinion teeth and gear 
teeth, for, if the pinion teeth should be 
generated by a smaller circle, their faces 
would contact only at the pitch line on the 
line of centers of the wheels and would 
separate at once on moving away from this 
line. If, on the other hand, the describing 
circle enclosing the pinion should be larger 
than that for the faces of the internal gear, 
an interference will result which will make 
it impossible to mesh the two together. ° 

It is a fact worth noticing, the geomet- 
rical reasons for which I will not enter into 
here, that the tooth curves generated by 
such an intermediate describing circle are 
identical with those which a small describ- 
ing circle inscribed between it and the pitch 
line would generate. Thus the curve given 
to the tooth faces of the internal gear by 
the circle A is the same as that generated 
by the circle D; and likewise the circle B 
generates the same face curves as J) for the 
pinion. In selecting describing circles for 
teeth in inside gears it will therefore be 
necessary to keep in mind that they give 
the face curves of intermediate circles as 
well. From these considerations it follows 
that the sum of the diameters of the describ- 
ing circles for faces and flanks should not 
exceed the difference in the pitch diameters 
of the pinion and its internal gear. The 
sum may be equal to this difference or it 
may be less; if it is equal the faces of the 
teeth of each wheel will drive the faces as 
well as the flanks of the teeth of the other 
wheel. The teeth will therefore contact 
with each other at two points at the same 
time. As the gears revolve from left to 
right with the pinion driving, one of these 
points of contact will travel along the line 
of the intermediate describing circle from 
e to c’, and the other along the two small 
describing circles from «@ to d. 

Cycloid tooth curves for interchangeable 
gears are formed with describing circles 
of about § the pitch diameter of the smallest 
gear of the series. As this is usually § of 
a ten-toothed gear it follows that the de- 
scribing circle employed will about cor 
respond to the pitch circle for six teeth. To 
admit two such circles between the pitch 
circles of the pinion and internal gear these 
latter will have to differ by 12 teeth 
These considerations lead to this practical 
rule. 

The number of teeth in the internal gear 
should exceed the number in the pinion by 
12 or more, if the teeth are of the customary 
proportions and curvature used in inter- 
changeable gearing. 

Very often a less difference is desirable, 
and the teeth may be modified in several 
ways to make this possible. 

First.—The tooth curves resulting from 
smaller describing circles may be employed. 
These will give teeth which are more round 
ing and narrower at their tops, and there 
fore not as desirable as the regular forms. 

Second.—The tips of the teeth may be 
rounded until they clear. This is a cut-and 
try method which aims at modifying the 
teeth to such outlines as smaller describing 
circles would give. If the tips of the teeth 
are much rounded they become useless for 
driving and may be removed so that the 
spaces into which they fit need not be cut so 
deep. This will result in teeth so short and 
stumpy that their number might better be 
increased; in other words the rule above 
laid down might as well be followed and a 
pitch selected which will be sufficiently 
fine to give the required difference of 12 
teeth. 

Third.—One of the describing circles may 
be omitted and one only used which may be 
equal to the difference between the pitch 
circles. This will permit the meshing of 
gears differing by six teeth. The effect of 
omitting one of the describing circles, as for 
example circle A, is to cut off the teeth of 
the internal gear at the pitch line and to fill 
between the teeth of the 


up the 


spaces 
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pinion to the pitch line. Thus the pinion 
teeth will have no flanks and the gear teeth 
will have no faces. Thisis in effect shorten- 
ing the teeth so that they might better be 
twice asnumerous. This method of modify- 
ing the tooth outlines makes the teeth of 
one of the wheels further apart than the 
teeth of the other wheel, except at their 
pitch lines, but this difference benefits 
rather than impairs the action, if the one 
having the teeth is always the 
driver. 

These several considerations lead there- 
fore to the general conclusion that it will 
usually prove inexpedient to put wheels in 
inside gears that differ by much less than 12 
teeth, since in the 
ordinary course of 
design the diameters 
of the pitch circles 
are first chosen, and 
the ratio of speed is 


coarser 


the only other im- 
perative condition 
imposed. The diffi 


culties can ordinarily 
be best set aside by 
selecting a pitch 
sufliciently fine to 
give the required 
difference "in the 
number of teeth. 
Before leaving the 
subject of describing 
circles one other pre- 
caution is to be ob- 
served, if the pinion 
is quite small with 
respect to the gear. 
This is that the radius 


of the intermediate 
describing circle 
should not be less 


than the line of cen- 
ters. If it is, its 
complementary circle 
A will be larger than 
the pitch circle of the 
pinion, and two in- 
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The tooth outlines are the match of a spur 
gear of the same number of teeth and diame- 
tral pitch, so that the spur gear will fit the 
internal gear as a punch fits its die. There 
should be this difference, however, the teeth 
of each should fail to bottom in the tooth 
spaces of the other by the customary clear- 
ance. This clearance is one-tenth the thick- 
ness of the tooth, and may be calculated by 
dividing 157 thousandths by the diametral 
pitch. 

As it is not practicable to use rotary mills 
in cutting internal gear blanks, this work 
is usually performed on a slotting machine. 
A cutting tool must therefore be fashioned 
to the proper shape to cut the spaces. This 


Involute Teeth in Inside Gear 


Differential Bevel Gears 
Speed 30 times 


Fig. 3 
ANNULAR AND DIFFERENTIAL GEARING.—SEE PAGE 1 


termediate describing circles will result. If 
regular tooth forms are adopted this will be 
avoided, if the pinion does not have less than 
six teeth. 

If a regular diametral pitch and stand- 
ard tooth forms determined the 
necessary instructions to the workman be- 
come quite simple. The diameter to which 
the internal gear blank is to be bored is 
calculated by subtracting 2 from the num- 
ber of teeth, and dividing the remainder by 
the diametral pitch. This is very similar to 
the rule for finding the outside diameter of 
the spur gears, and differs from it in that 2 
is subtracted instead of added to the number 
of teeth before dividing by the pitch. 


are on, 


may be done by copying the tooth of a spur 
gear of the same size and pitch. Incopying 
this the point of the tool should be left pro- 
jecting beyond the tip of the tooth by the 
customary clearance. 

If special accuracy is desired the slotting 
tool may be shaped in a more certain man- 
ner by clamping it to the face-plate of a 
dividing head, and cutting each side with 
the milling cutter designed for the corre- 
sponding spur gear. In fastening the steel 
for the slotting tool to the dividing head it 
should project beyond the center the dis- 
tance found by dividing half the number of 
teeth plus 1.157 by the diametral pitch. 
This distance is the radius of the corre- 
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sponding spur gear blank plus the clears 
The mill should be sunk below the ¢ D of 
the slotting tool by this clearance p), 
customary depth of space. This di 
equals 2 314 divided by the diametra! 
The involute curve has the same 
over the cycloid for internal that it } 
spur gearing, and if the above prec: 
are observed involute may generally | by 
stituted for cycloid cutters with ¢ 
sults. Interference between the f 
the teeth is to be looked for and avoj 
in the case of cycloid teeth. This car 
termined in the design by working o he 
curves of the faces for both systen nd 
observing if the involute curve falls in 
the cycloid curve. This will be the « if 
the tops of the teeth are no broader thas, the 
cycloid curves would leave them. If :\ey 
should be, it will be necessary to ch um fer 
the corners of the teeth to the cycloid ; 
adopt an involute with more obliquity or 
reduce the height of the teeth. 


INVOLUTE TEETH IN INSIDE GE\ 

The involute teeth shown have: been «ire 
fully drawn in Fig. 2 soas to illustrate 
the peculiar way in which they eny ive 
The sides of the pinion teeth are convex ind 
of the internal gear concave. The curva 
ture of the latter is very slightly less, so 
that while the teeth of the two wheels ap 
pear to coincide all along their faces, 1), 
are, in theory, tangent to each other at a 
point. This theoretical point of contact 
begins for each tooth as it reaches 7 and 
ceases at 7’. It follows along the straight 
line between these points. For this short 
distance that the teeth are in contact, the 
pitch circles of the two wheels coincide so 
nearly, and consequently the motion of the 
teeth of one wheel in or out of the other is 
so slight that they may be said to engage 
without slip and are therefore frictionless 

If the reader will observe carefully how 
the tooth curves lie with respect to each 
other at each successive position he will see 
several other interesting features of this 


form of gearing. As the teeth of each 
as 
aa 
sie, 
<7» } ~ 
WZ YZ 
> KY 
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"an er h™~ 
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wheel approach from the left to the point 
where they engage, they enter each otlier’s 
spaces without touching until they are 
almost fully in mesh and then come to 
gether without appreciable slip, likewise on 
passing ¢’ the driving faces first separ 
and then the teeth pull out of mesh, the 
faces getting further apart as the teeth 1 
apart. This latter, however, occurs only 
for a short distance. When the teeth whose 
action we have been studying, reach a point 
about 30 degrees from the line of centers 
when they were in engagement, the work 
ing faces again begin to approach, and when 
they have been carried about 
from the line of centers they will collide at 
k, unless the proper precautions ar 
served. The teeth shown are of w $ 
having 116 and 105 teeth. The differe 5 
only 11 and regular teeth are therefor 
practicable. 
necessary to prevent a collision of the 
at k. 
of the teeth of the internal gear insid 


Some provision was there! 


This consisted in shortening the hx 


pitch line so that the teeth of the w S 


will be out of mesh on passing this 
where their collision would otherwise | 
DIFFERENTIAL GEARING, 


Internal gearing is particularly va! 


when employed in differential action s 


is a mechanical movement in which 


the wheels is mounted on a crank so th ts 


center can move in a circle about the « 
of the other wheel. Means are added t 


device which restr in the wheel «1 
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crank from turning over and confine it to 
the revolution of the crank. 

The ratio of the number of teeth in the 
revolving wheel compared with the differ- 
ence between the two, will represent the 
ratio. between the revolving wheel and the 
erank-shaft by which the other is carried. 
If the wheels above discussed are employed 
the ratio of speed will be as 11 to 105, or 
nearly 10 times. The advantage in accom- 
plishing the change of speed with such an 
arrangement, as compared with ordinary 
spur gearing, lies in the almost entire 
absence of friction and consequent wear of 
the teeth. 

But for the limitation that the difference 
between the wheels must not be too small, 
the possible ratio of speed might be in- 
creased almost indefinitely, and one pair of 
differential gears made to do the service of a 
whole train of wheels. Fortunately, how- 
ever, if the problem is properly worked out 
with bevel gears this limitation may be 
completely set aside, and external and inter- 
nal bevel gears, differing by but a single 
tooth if need be, made to mesh perfectly 
with each other. 


DIFFERENTIAL BEVEL GEARS. 


In Fig. 3 the gears have 60 and 62 teeth, 
and therefore give a ratio of speed of 30 
times. Theinternal bevel is supported from 
frame work, which is not shown, through 
the gimbal ring G. This ring while re- 
straining the gear from revolving with its 
mate leaves it free to shift the point where 
it meshes with the other wheel. An arm 
on the gear is carried by the small crank at 
the right. This keeps the axis of the inter- 
nally toothed gear inclined, and its teeth 
always in mesh with the other gear. The 
action of the mechanism when in motion 
is peculiar. The internally toothed gear 
guided by the gimbal and crank has a wab- 
bling movement, and the place of meshing 
shifts rapidly around the gears—so rapidly, 
in fact, that the cycle is completed while 
the rotary gear is turning through the space 
of two teeth—two being the difference in 
the numbers of the two gears. In order to 
find out if the teeth of these bevel gears 
will mesh properly, let us proceed to lay 
out on a flat surface the traces of them at 
their large ends. This can be done in the 
usual way. Two cones are conceived to 
surround the peripheries of the two gears ; 
that of the smaller gear having its vertex at 
P, and of the internally toothed gear with 
its vertex at 7) When these cones are un- 
wrapped and laid flat with the traces of the 
gear teeth on them, these teeth will lie in 
ares of circles and the radii of their pitch 
circles will be respectively P ¢ and Je. 
If the teeth are repeated around their de- 
veloped pitch circles one will be found to 
contain 105 and the other 116. As this is 
the identical lay-out drawn above to a larger 
scale, and found to be free from interference, 
it must also be operative when it is applied 
to bevels in inside gear. 

The practical operation of laying out a 
pair of differential bevel gears is the con- 
verse of the above analysis. The designer 
Will naturally wish first to select such num- 
bers of teeth as will give the required differ- 
ential action. Conjointly with this the 
pitch will be settled on which will make 
the wheels of a convenient diameter and the 
teeth of suitable strength. 

The next step in the solution of the prob- 
lem is to determine on two spur wheels in 
inside gear to be of the same pitch, but each 
to have more teeth than was settled upon 
for the bevels. The above noted precau- 
tions as to spur wheels are, of course, to be 
observed ; but this limitation will give no 
trouble since the sizes to be chosen may be 
almost anything in excess of the bevels. 
Thesi having been chosen, their radii are 
laid off on the same line at Pc and I e. 
On these distances as hypothenuses the 


tight angled triangles P ¢ p and Ic ¢ are 
Constructed; ep and ¢ ¢ being the radii of 
the bevels, Pp and Ji will be their axes. 
These axes are then prolonged through 
their point of intersection o, and the teeth 
Converging from ¢ towards o are laid out 
8Vmir 


netrically about these axes as shown. 
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The other details of construction will be 
clear from the illustration. 

The proportions here illustrated are those 
which have been adopted in applying this 
mechanism to the mowing machine. In the 
mowing machine it takes the place of three 
gears and three pinions, and by its freedom 
from friction makes the draught far lighter ; 
so much so, in fact, that I have been able 
with one horse to cut an equal width of 
swath with a two-horse machine con- 
structed with ordinary gearing. The gain 
was so marked when experimenting in salt 
grass along with a two-horse machine of a 
well known inaker, that while two horses 
gathered lather through the exertion of 
drawing the ordinary geared machine, one 
horse would pull the wabble gear machine 
with apparent ease. 

In applying the wabble gear to the mow- 
ing machine a slight departure from the 
form illustrated is necessary in order that 
the main shaft or axle may be extended past 
it to the right, so-that both ends may be 
supported and driven by the driving wheels. 
This modification consists in deflecting the 
arm of the wabble gear slightly to one side 
and setting the crank shaft to one side of 
the center line sufficiently for its crank to 
swing clear of the axle. 

The wabble gear mechanism imposes on 
the designer no limitations as to ratio of 
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Compression as a Factor in Steam En- 
gine Economy.* 


By FRANK H. Batt, New York CIry. 


This paper is intended, first, to attack 
the theory that the most economical com- 
pression curve is one which fills the clear- 
ance space to initial pressure; second, to 
point out certain relations which the writer 
thinks should exist between the expansion 
curve and the compression curve, so that 
for any given point of cut-off the point of 
exhaust closure corresponding in efticiency 
may be known by inference. 

Let Figs. 1, 2 and 3 represent theoretical 
diagrams, produced by Mariotte’s law, 
which is considered sufficiently accurate in 
this case, as the diagrams will not be used 
for accurate measurements, but simply to 
illustrate a theory. 

Let these diagrams be supposed to have 
been produced by an engine with 10 per 
cent. clearance, represented by the distance 
from A to H, and the vacuum line being 
y ¥. 

In the diagram represented by Fig. 1, 
cut-off takes place at about /, stroke, and 
expansion is carried to the atmospheric line 
or the line of back pressure, thus prevent- 
ing any waste by free expansion when ex 
haust takes place. 


” Wiiditetecme —- M 
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Fiy.3 
COMPRESSION AS A FACTOR IN STEAM ENGINE ECONOMY. 


speed. The ratio may be fixed as readily at 
10 or at 50, and the modification necessary 
in the design to adapt it to either will in- 
volve no material change in size or com- 
plexity of mechanism. Where it is used no 
provision need be made for a change of 
speed elsewhere in the machinery. In the 
mowing machine as usually geared, the de- 
signer is obliged to use small driving wheels 
which revolve rapidly than larger 
ones, in order to avoid excessive gearing. 
As a consequence, such machines are usually 
provided with small wheels although no 
vehicle is more in need of larger ones for 
smooth running. 

The wabble gear as here shown is subject 
to a slight irregularity of movement, owing 
to the oscillation of the upper and lower 
bearings of the gimbal towards the point 
where the gears mesh. The leverage varies 
about 7 per cent. and causes the velocity of 
the small crank-shaft to vary by this amount 
twice in each revolution. There are ways 
by which this irregularity of the velocity 
may be eliminated if the conditions make it 
desirable. 


more 


———— ame — —— 

There is said to be quite a decided im- 
provement in business in both France and 
Germany. 

——— > —_—_. 

The consumption of water in London is 

37.74 gallons (English) per head per day. 





Compression is also made to just fill the 
clearance space to boiler pressure, leaving 
no waste room to be filled from the boiler. 

Disregarding engine friction, and con- 
sidering only the work indicated in the 
cylinder, this diagram would correspond to 
the highest efficiency of this engine if there 
were no loss by cylinder condensation. But 
it is well known that a considerably later 
cut-off than ,'; stroke is more economical, 
notwithstanding the consequent waste by 
free expansion at exhaust, and the reason 
must be found in the fact that cylinder con- 
densation is so nearly a fixed amount per 
stroke, that by increasing the power de- 
veloped at each stroke the loss becomes 
relatively smaller. 

Referring to Fig. 2, suppose the diagram 
A H K C D to have been produced by 
the same engine cutting off at }+ stroke, 
for the purpose of illustration will be 
assumed to be the inmost economical point of 
cut-off, although the logic of what is to fol- 
low would apply equally well to any other 
point of cut off. 

Comparing this diagram with Fig. 1, we 
find that by the later cut-off the mean effect- 
ive pressure has been increased from 13.4 
pounds at ;', cut-off to 37.2 pounds at } cut- 
off, and the power thereby developed being 
nearly three times as great, the loss per 

* Presented at the Mechanical Engineering Sec- 
tion B of the World’s Engineering Congress 
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horse-power by cylinder condensation has 
been greatly reduced, notwithstanding the 
considerable waste at exhaust due to throw - 
ing away steam only partially expanded. 

Now if it be true that starting with the 
theoretically perfect diagram A BC D, it is 
economy to increase its area along the ex- 
pansion curve up to a point where a consid- 
erable waste by free expansion occurs at 
exhaust, it must follow that it will be 
economy to add something to the area of 
the diagram along the compression curve 
also, and if B is not the most economical 
point of cut-off, it may be safely assumed 
that the point of exhaust D is 
equally faulty. 

As before stated, one of the objects of 
this paper is to point out what seems to the 
writer a logical method of determining the 
compression curve which shall correspond 
in economy of steam with any given expan- 
sion curve. 

Referring again to Fig. 2, suppose the 
expansion curve be continued from K to M, 
where it intersects the atmospheric line.* 

The useful work added to the diagram 
ABCD by changing the point of cut-off 
from B to H, is represented by the area of 
the diagram HK C B, amounting to 23.8 
pounds M. E. P., and the work thrown 
away by free expansion at exhaust is repre- 
sented by the area of the diagram K M OC, 
which measures 6 pounds M. E. P. 

With points of cut-off later than //, the 
curve AK M increases rapidly in length by 
the removal of M along the atmospheric 
line, and the curve // A shortens by ap- 
proaching the angle #. so that the area of 
the diagram of waste A MW C increases very 
rapidly compared with the increase of the 
useful diagram BH KW C. 

The writer believes that what is true in 
regard to the expansion curve is equally 
true of the compression curve. 

Referring to Fig. 3, if instead of the com 
pression curve D) A, the curve V O be sub- 
stituted, the total area of effective diagram 
A Hl W C D will have been increased by the 


closure 


area of A D) N O, equal to 79 pounds 
M. E. P., so that the original diagram 


ABCD, witha M. E. P. of 13.4, has been 
increased by 23.8 pounds M. E. P. along the 
expansion curve, and 7.9 M. E. P. along 
the compression curve. 

The waste occasioned by the small com- 
pression NV O is due to free expansion of the 
steam from the boiler in entering the clear- 
ance space, and is measured by the area of 
the diagram P A O, because the steam shut 
in by exhaust closure at V, and compressed 
to O, would, if compressed to boiler press- 
ure, fill the clearance space only from ZF 
to P, and the space from P to A must be 
filled from the boiler. 

Suppose this to have been done, and the 
admission valve to be closed at A. As the 
piston advances A /) will be the expansion 
curve, and with NV O P will form the dia- 
gram A D NO P. 

Of this diagram the area of A DN O is 
useful work on the piston, and P A Ois 
free expansion in the clearance space. 

The area of this diagram P A O bears 
about the same relation to the useful dia- 
gram A D) NO that the diagram of waste 
kK MC bears to B IT K CO, and hence it is 
not unreasonable to suppose that if the 
most economical point of cut-off is at H, 
the curve V O will correspond to the high- 
est economy of the engine, or at least will 
correspond to the efficiency of cutting off at 
HT, because in both cases the useful work 
added along the respective curves is attend- 
ed with about the same proportionate loss 
by free expansion, 

Carefully conducted tests might develop 
the necessity of some slight modification of 
this theory, but in the absence of such data 
the writer will venture to suggest, in ac- 
cordance with the foregoing, a general law 

*The diagram under consideration being a 
theoretic diagram, no distinction is made between 
the atmospheric line and the line of back pressure. 
With actual diagrams, whether exhausting into 
atmosphere or iato vacuum, the continuation of 
the back pressure line parallel to V V should be 
substituted for the atmospheric line, both in the 
construction of the theoretically perfect diagram 
1B CU YP and also in locating the point 
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for approximating the point of exhaust clos- 
ure which shall correspond in economy of 
steam with any given point of cut off. 

This law may be stated as follows : 

If ina given diagram any free expansion 
takes place at the terminal pressure, then 
compression should not rise to initial press- 
ure, but the compression curve should be 
removed from the curve of full compression* 
a sufficient distance, so that the useful work 
thereby added to the diagram shall be ac- 
companied with the same proportionate loss 
by free expansion that is found to accom- 
pany the work that has been added to the 
full expansion curve.t 

In applying this law to the study of ac- 
first construct the full ex- 
pansion curve as B OC, Fig. 1. This is best 
done by tracing it backward from C. Next 
construct the full compression curve as D) 
A, beginning for convenience at A. This 
will give the theoretically perfect diagram 
A B CD, located with proper relation to the 
actual diagram for the purpose of compari- 
son. 

Next continue the line of back pressure 
parallel to V Va suflicient distance to in- 
tersect the continuation of the actual ex- 
pansion curve as from K’ to M, Fig. 3. 

Having done this the diagrams B// Kk CB 
and K M C may each be measured and the 
ratio of their respective ureas determined. 

The compression curve V 0 P must then 
be so located that this ratio will apply to 
the respective areas of A D N Oand PA 0. 

With this compression curve V 0, located 
as described, we are ready to make compari- 
son with the actual compression curve of 
the diagram under consideration. 

In accordance with this law it might also 
be said that whenever the area of any dia- 
gram exceeds the area of the theoretically 
perfect diagram A B C D, Fig. 1, then this 
excess of area should be found distributed 
along the expansion and compression curves 
in the proportions indicated by this law, 
and it necessarily follows that a fixed com- 
pression will therefore not give as high 
economy of steam under varying loads as a 
varying compression, and that the highest 
economy might be expected when both the 
point of cut-off and of exhaust closure vary 
in such a manner that the relation of the 
areas added along the expansion and com- 
pression curves of A B C D shall at all times 
conform to this law. 

To further illustrate this subject a series 
of five theoretic diagrams, Figs. 4, 5, 6,7 
and 8, are herewith submitted, in which 
various points of cut-off are selected be 
tween ; and 4 stroke, and compression 
curves corresponding to such expansion 
curves are shown. 

From measurement of these 
various curves are constructed on 
shown in Fig. 9. 

Referring to this series of diagrams the 
distance from A to Fin each is made to rep 
resent the piston travel, and A # the clear 
The atmospheric line is ( /) and the 


tua) diagrams, 


diagrams 
a chart 


ance. 
vacuum V } 

In each of the diagrams of the series, ex- 
cept Fig. 4, a loss by free expansion occurs, 
and all, including Fig. 4, are accompanied 
by a loss due to cylinder condensation 
which does not appear in the diagram. 

This cylinder condensation is the differ 
ence between the steam accounted for by 
the indicator and that actually used by the 
engine, and muy be expressed in pounds of 
feed-water or steam, or in area of diagram, 
or mean effective pressure. 

The latter method will be adopted in this 
investigation. 

Thus in Fig. 4, with a M. E. P. of 13.4 
pounds, if the indicator only accounts for 4 
of the steam the cylinder condensation may 
18.4 

d 


be expressed in pounds M. E. P. by 


= 8.8 M. E. P. 
With this method of measurement the 


*** Full compression ” is here used to describe the 
curve which just reaches initial pressure within 
the vertical lines representing the piston travel, as 
D A, Fig. 1 

+t The term ‘‘full expansion curve” is used to de- 
scribe a continuous expansion curve, te rminating 
on the line of back pressure witbin the limits of 


piston travel, as B C, Fig. 1. 
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whole area of the diagram must be used to 
express the steam accounted for by the in- 
dicator, and if it extends beyond the limit 
of piston travel, as in Figs. 5, 6, 7 and 8, it 
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The total M. E. P. which may be used as 
representing the steam accounted for by 
the indicator is therefore 25.4 + 1.4 = 26 8. 

In all these diagrams the areas inclosed 
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I 
must be reduced to M. E. P. for the piston 
travel. Thusin Fig. 5 the M. E. P. of the 
useful diagram is 8 4+ 13.4 + 8.6 = 25.4, 


and the diagram of free expansion or waste 


4+1=14M.E.P. 


ig.9 


by heavy lines are indicated by figures which 
express the pounds M. E. P. 

With the series thus arranged any desired 
combination of the expansion and compres- 
sion curves may be made. 


in each case. 
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Two such combinations are used in co: 
structing the curves of Fig. 9, one where 
the compression curve of Fig. 4 remai 
constant through the series, and the othe; 
where the compression curve progresses 
through the whole series in barmony wi: 
the law that has been heretofore suggest: 
Fig. 9 represents the curves of efficie: 
produced by these two combinations un 
the following conditions: 

(1) The curves A Band A C assume 
the loss by cylinder condensation is dir: 
ly in proportion to the M. E. P. of the d 
gram and istof the total steam in ev 
case. 

(2) D Hand D Cassume that the cylind 
condensation is a constant quantity equal in 
amount to } of the total steam used at 4 ¢ 
off. 

(3) PB and F /Z assume the same eyli: 
der condensation as in the latter case, ind 
the curves show the net efficiency of | 
engine where the loss by friction is als 
constant quantity equal to 8 per cent. of 
the capacity of the engine at } cut off. 

Each diagram of the series is used to es 
tablish one point on each of the curves « 
Fig. 9. 

Thus A on Fig. 9 is established from Fis 
4 as follows: 

MS a 
abscissa. 

Cylinder condensation being assumed to 
be { the total steam as stated, then the use 
ful work in M. E. P. of diagram is only : 
or 80 per cent. of the theoretic work, and is 
measured on ordinates. 

The next point in curve A B is obtained 
from Fig. 5 as follows: 


13.4 and is measured on 


Total M. E. P. of diagram, Fig. 5 = 8.4 + 13.4 
3.6+ .4+1=268M.E. I 

Condensation is 4 268M. E.P.= 6.7 

Total steam used, expressed in M. E P. as follows 


Accounted for by the indicator, gi 33 5 
, 33.5 
Cylinder condensation, 6.7 
M. E. P. of useful diagram, 8.4 13.4 + 3.6 25.4 
Efficiency, 4 = 75.8 per cent. 
33.5 


The second point in curve A Bis, ther 
fore, 25.4 M. E. P. and 75.8 efficiency. 

The points on curve A @ are obtained in 
the same manner, but in every case the com 
pression curve of Fig. 4 is used, and no meas 
urements beyond that curve are included. 

The curves from D and Fare produced in 
a similar manner, except that the loss by 
condensation in the first, and condensation 
and friction in the last, are assumed to be a 
constant quantity, as already stated. 

Whatever may be the truth as to the loss 
by cylinder condensation, it is evident that 
the best result under any circumstances is 
with the variable compression, as the upper 
curve of each pair is obtained in that way, 
while the lower curve is produced by co! 
stant compression. It will be found also 
that any compression curve which does pn 
conform to the law under which these were 
made, will produce a curve of lower efli 
ciency than the upper one of each pair 
Fig. 9. 

The condensation assumed by the curves 
from A, Fig. 9, is evidently far from th: 
truth, as it shows the highest efficiency 
the engine at the earliest point of cut-off. 

These from A have been con 
structed to show that even with this e) 
treme and impossible condition the varyin; 


curves 


compression shows even a greater gain than 
with the condensation which probably es 
ists in practice. 

The point D is probably a little too low, 
as cylinder condensation is not probably « 
constant quantity, and the true 
would, therefore, begin a little above D. 

Following the curve D Z, it will be se: 
that the highest efliciency is between 40 a: 
45 pounds M. E. P., while with the fixed 


compression of D Cthe best result is lb 


curve 


or 


tween 35 and 40 pounds M. E. P., and t 
difference at 40 pounds M. E. P. is abou 
per cent. of 65, or nearly 5 per cent. of 
work done, 

The curves from /’ show the wastefuln: 
of light loads when the net work is mea 
the belt, and it al 
shows the highest efficiency to be wi 
nearly 5 pounds higher M. E. P. than wh 
the indicated power only is considered. 


ured as delivered to 
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The study of diagrams by this method of 
measuring the waste occasioned by free ex- 
pansion suggests a possible application of 
the same method to diagrams from com- 
pound engines, both in regard to compari- 
gons in each cylinder between the expansion 
and compression curves, and also compari- 
sons between the various cylinders as to all 
free expansion losses, 

This is, however, foreign to the subject 
of this paper, and will be left for another 
paper, which the writer hopes to present at 
the next meeting of this society. 

<-> 
On the Cultivation of the Inventive 

Capacity by the Solution of Construct- 

ive Problems. 





3y LEICESTER ALLEN. 

I regret that the pressure upon the col- 
umns of the AMERICAN MACHINIST una- 
voidably precludes continuity in the publi- 
cation of the interesting letters and solutions 
called out in response to Problem No. 5, 
printed in the issue for April 13. I feel, 
however, that so far as my contribution to 
whatever interest the articles under the 
above title is concerned, the extremely in- 
teresting character of the contributions that 
have enriched the pages of this foremost ex- 
ponent of applied mechanics, since the last 
of this series of articles appeared, has more 
than compensated for the enforced hiatus. 
I am glad to believe on the evidence of 
solutions very recently received, and from 
the tenor of nearly every one of the numer- 
ous letters which have been forwarded to 
me by the editor as they arrived, that the 
interest in these problems continues una- 
bated notwithstanding the interval that 
elapsed between the announcement of the 
problem and the publication of the solu- 
tions which appeared in the issue of July 20. 

The solutions selected for my last article 
were for the most part chosen as character- 
istic and typical of the large majority of 
those sent in. With the exception of the 
second solution of Mr. F. Van Fleet, shown 
in Fig. 8, the solutions therein given may 
be arranged in three classes. First, com- 
binations of slide and connecting-rod, the 
slide being used to maintain parallelism of 


the connecting-rod with a line drawn 
through the centers of the driving and 


driven wheels. For brevity I will call this 
croup of solutions ‘‘ Class 1,” and for the 
suke of a name will also style the move- 
ments comprised in this class ‘‘ Slide and 
Connecting rod Movements.” Second, flexi 
ble shaft connections, which I will call 
“Class 2,” and name ‘‘ Flexible Shaft Mocve- 
Third, solutions which employ a 
third crank, which I will call ‘‘ Class 3,” and 
‘ Third Crank Movements.” Fourth, 
solutions employing the pantagraph move- 
ment, of which the lazy-tongs is a variety, 
and which I will style ‘‘ Class 4,” ‘* Panta- 
” There are a number of 
solutions that cannot be placed under either 
of these classes, and some of those which 
classified such 
features as justify illustration and descrip 
tion, 

Among solutions of the first class which 
have 


ments. 


name 


Movements. 


} 
graph 


can be so possess novel 


some special peculiarities is one con- 
tributed by Mr. Percy J. Neate, of Roch- 
ester, England, which not only fills all the 
requirements of the problem, but shows 
how another requirement might have been 
added. Curiously, the peculiarity which 
shows a distinctive feature in Mr. Neate’s 
Solution, not shown by any other yet sent 
in, arises from a misapprehension of what I 
intended to express in the enunciation of 
the problem with reference to the reversi- 
bility of the direction of rotation. He evi 
dently understood that I intended reversing 
the direction of rotation of the driven wheel 
Without reversing that of the driver, where 
as | intended that both should be reversed 
When I wrote that this would be a desira- 
ble characteristic of the movement, though 
hot an essential requirement. 


| can neither improve nor condense Mr. 


Neate’s description, and therefore give it 


lire, referring to Fig. 1, which illustrates 


his very ingenious device. 


MW 
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“Let A and B be the disks with their 
shafts in the horizontal plane M1, and let 
a and 6 be single crank-pins inserted at 
equal radii from the shaft. 
plate, ‘veed,’ like a lathe-saddle and carry- 
ing the vertical guide bars D D) working in 
the guides F F attached to the elliptical 
frame Z’, riding on the crank disk A and B, 
or on their respective shafts. Sliding hori- 
zontally in the guide plate C' is the plate 
with beveled edges and vertical slots near 


Cis a guide 














Fig. 1 


its ends. These slots are the same distance, 
center to center, disks A and B. 
Exactly half way between the slots is the 
pin or stud 77 upon which the lever J, with 
slotted ends, pivots. The crank-pins a and 
b exactly fit the slotsin 7 and F, and pro 
ject through both. They may be fitted with 
square die blocks if necessary for heavy 
work. Additional pinholes././ pass through 
the lever J and 
ait plate #’; and 
73 ‘iC similar 
4 through 
the guide bars 
and guides D 
and Ly. 

‘* When pins 
are fitted in J 
J, the tever / 
hori- 
and 


as the 


holes 


pass 








is fixed 
zontally ; 
when pins are 

















in A A, the 

: point I is 
constrained to 

—B am move along 
. y 7 rl the horizontal 
—, ts — a line M Nonly. 
Bin One pair of 

Fig.2 pins only is 


provided. 
With pins in the holes JJ, the slots are in- 
operative, and they then act as fixed round 
holes in the plate F, 
simple connecting rod, constrained to keep 
horizontal, but free to move vertically or 
laterally under the direction of the crank- 
pin a. 

‘Obviously, therefore, if A is rotated, a 
will describe a circle ; and so will any other 
point in the slide #’ 
describe a circle. 


making it practically a 


, therefore 4 will also 
Moreover any given ver 


tical motion of @ will give an equal vertical 








Fiy.3 


motion in the direction to }; and 


similarly with any given horizontal motion. 


same 


Hence, the velocity ratio of the points a and 


» equals 1, and the motion will not be 
reversed. 

‘To reverse the motion, remove the pins 
J J, and place them in the holes A’ A, thus 
fixing ( and D D, and freeing the lever 7 
to vibrate on the fulcrum //. Now, if A be 
rotated so that the pin a descends, the lever 
J, pivoting on the central fulcrum //, causes 


the pin / to ascend exactly the same amount, 
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At the same time, if the pin a moves hori- 
zontally, it engages in the slot G, moves 
the slide 7, and the other slot G’ drags the 
pin & through an exactly equal horizontal 
distance. Hence, the velocity ratio of the 
pins a and @ still equals 1; but the direc 
tion of rotation is reversed as required by 
the problem.” 

Mr. Neate’s solution shows that I might 
have made it a condition that both the driv- 
ing and driven wheels should be made re- 
versible, either both in the same direction, 
or each in a direction opposite to that in 
which the other might be moving at the 
time of reversing. The solution of the 
problem, if the motion of one wheel were 
permitted to be in opposite direction to 
that of the other, without any restriction, 
would, however, have been so easy as to 
render it puerile. All that would have then 
been necessary to solve the problem would 
have been an equal armed lever, pivoted 
midwise between the centers of the two 
wheels, and slotted at the extremities to 
receive sliding blocks fitted to the crank- 
pins. It was for this reason that one of the 
requirements of the problem stipulated that 
the two wheels should move both in the 
same direction and with an equal velocity 
ratio. 





Two varieties of solutions in Class 1 were 
given in the issue for July 20, and Mr. 
A fourth 
variety is shown in a solution contributed 
Architect, of Orillia, 


Neate’s forms a third variety. 


by Mr. W. Croker, 
Ont. This so 
lution is illus- 
trated in Fig. 


2, and Mr. 
Croker’s de- 
scription — fol- 


lows: 

** Referring 
to the sketch, 
A is the frame, 





/ is the driver 
disk, having 
power applied 
to its shaft by 
any suitable 
means to give 
the required 
slow motion, 
and PB is the 
driven disk, 
both disks 
having shafts 
and bearings in the frame A. 








A connecting 
link Cis applied loosely on the crank-pins, 
as shown, the crank-pins being extended and 
passing through the slots )), in the member 
//, said member // having slotted arms as 
at Hand #’, and being contined to the frame 
by the screws shown. The crank-pins as 
they revolve about the centers of the disks 
are free to work in the slots of the horizon- 
tal arms of the member //, and act to pro- 








D 

p 

| 4 
ame Lou 
Big. 4 


duce a vertical reciprocating motion in //; 
the function of // being to carry the crank 
the centers where the link (, 
unaided, would fail so to do, 
is presented in its most primitive form, in 
order to secure compactness, and is suscep- 


pins over 
The principle 


tible to several modifications.” 

The principle is out in 
another in the solution of Mr. John 
W. Broadhead, of Providence, R. I., whose 
solution is illustrated in Fig. 3. Mr. Broad 
head expresses a superfluous doubt as to 


same carried 


way 
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with the 
second clause of the restrictions as given in 
the original enunciation of the problem 
which referred to the connection ordinarily 
used in coupling driving wheels of locomo- 
tives, which device his solution in 
resembles. 


whether his solution conflicts 


nowise 


The shafts carrying the disks A B are 
mounted upon the frame C. At equal dis- 
tances the centers of the disks the 
studs dd’ are made fast, and they carry the 
Y-shaped connecting rod #. The lower 
prong of F’is free to slide in the sleeve 7, 
the latter being connected at right angles 
with the sleeve J, which slides freely on a 
guide -rod 0 that is held in fixed bearings 7¢ 7 
attached tothe frame (. 

Mr, Broadhead’s arrangement affords a 
very simple and neat movement. 

In Figs. 4 and 5 is illustrated another 
variation of this movement contributed by 
Mr. F. H. Treacy, of Brooklyn, N. Y. Fig. 
4 is an elevation, and Fig. 5 isa plan view 
of Mr. Treacy’s movement. Each disk is 
provided with a crank-pin, which works in 
FE formed in the flat bar C, the 
pins freely sliding in the groove, or, prefera- 
bly, fitted with sliding blocks on the crank- 
pins. Secured at right angles with the flat 
bar and the groove / in the frame of the 
machine, and supported at the top by a 
bracket 1, 
guide; and this rod passing through a boss 
formed on the flat bar # maintains this bar 
in a horizontal line in all of its positions. 
Hence, when the dead centers are reached, 


from 


a groove 


is a rod J), which serves as a 


the crank-pins are forced to pass these cen- 
ters, and thereafter, until these points are 
again reached, the pins move with equal 
velocity ratio and in the same direction. 
The motion is reversible, as is the case with 
any of the devices of this class. 

In Figs. 6 and 7 is shown a device belong- 
ing to thisclass which is the only one, so 
far submitted, that does not require an in- 
dependent support or fulcrum unconnected 
with their shafts. 
This solution has been contributed by Mr. 
James Tobin, of Brooklyn, N. Y. Fig. 6 is 
a side view and Fig. 7 a partial plan. A is 
the driving disk and / is the driven wheel. 
Cand C’ are the crank-pins, and D and DD’ 
are the shafts. /# is an eccentric mounted 
on the disk A and connected by arms / F 
to the shaft DD, so that the eccentric turns 
with the shaft and with the disk A. @ is 
an eccentric strap mounted on the eccentric 
Hy, and carrying the sleeve //. J is the con- 
necting rod which is connected with the 
crank pin and fitted to slide in the sleeve //. 
The eccentric / having the same throw as 


the disks themselves or 


the crank radius and moving with the crank 
and the shaft , to which latter it is con- 
nected by the arms /’ and /”, causes every 
point of the eccentric strap ( and the sleeve 
11 to describe a circle of the same radius as 
that At the same time, the 
connecting rod J acting through the sleeve 


of the crank. 


IT prevents the eccentric strap G from ro- 
tating on its own center, the sleeve // acting 
upon the connecting rod to carry the cranks 
past the dead centers, no matter in which 
direction the driving disk may be rotated. 
Mr. E. J. Fermier, of Ann Arbor, Mich., 
has also contributed a solution which does 
that of Mr, 
The same may be 
said of a solution contributed by Mr. J. P. 
Slocomb, of R. I., who has 
contributed some other solutions reserved 


not differ essentially from 


Croker, shown in Fig. 2. 
Providence, 


for notice in a future article. 

©. L. Redfield, M. K., of Chicago, IIL, 
and Mr. Walter Gribben, of Brooklyn, N, 
Y., have contributed solutions which con- 
sist of flexible shaft movements differing in 
no substantial particular from that of Mr. 
David Eddowes, presented in the issue of 
July 20. 
in by Mr. Byron Getty, of Cedar Rapids, 
Iowa, who will please accept our apology 


A similar solution has been sent 


for a misprint of his name in the discussion 
of the sliding-stock problem. Mr. Getty 
also sends in a solution which I cannot con- 
sistently accept, as it appears to violate the 
restriction that ‘‘ belts of any kind, toothed 
friction 
His 
substantially a toothed gear, 


wheels, or sprockets are 
device involves what is 


vearing, 
excluded.” 
























































Open Jaw Die Sinking Press. 


The accompanying illustration represents 
an open jaw die sinking press made by 
Watson & Stillman, 204-210 East © Forty- 
third street, New York City. It is designed 
for striking off small medals and similar 
work without the annoying shock of the 
drop hammer; and, where power is not 
available, it will be found to be a very 
efficient tool. It is an adaptation of the im- 
proved hydraulic punch made by the above 
firm. ‘The jaw is of ample strength to avoid 
spring. A lever in the lower shaft quickly 
brings the press ram down on to the work 
or raises it, while a few strokes of the upper 
lever does the work. The tool is provided 
with large wearing surfaces, and all its 
parts are easily accessible. Hard steel 
blocks are put in the ram and under it in 
the bottom of the jaw as bearing for the 
work. The body is of steel, and from its 
method of construction irregular dies may 
be used. The lower lever can, if desired, be 
made self-raising by weighting it at the rear. 

These presses are made in three sizes ; the 
smallest one weighs 130 pounds; the next 
175 pounds, and the largest 240 pounds ; 
they are capable of exerting a pressure of 
60, 100 and 125 tons, respectively. Depth 
of jaw in all the presses is 2 inches ; move- 
ment of ram, 1 inch. 
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LETTERS FROM PRACTICAL MEN. 


Whe Chicago Exhibition— Water Supply 

—Water Glasses—The Great Eastern, 
Editor American Machinist : 

Whatever may be the shortcomings of the 
Chicago Exhibition in respect of lateness in 
completion and certain items of mismanage- 
ment which have set exhibitors and visit- 
ors on the growl, Americans may take com- 
fort and know that this is a chronic failing 
in all exhibitions. The men who get onto 
committees have a tendency to manage 
things in the direction of themselves and 
friends. I remember a few years ago being 
at an exhibition in Edinburgh where the 
greatest fault was found with the refresh- 
ment caterer. Of course this as usual was a 
monopoly and was badly carried out. In the 
face of this partand the many warnings given 
them the managers of the succeeding exhibi- 
tion at Manchester granted the same monop- 
oly to the same people, and the result was 
that there was nothing decent to be got and 
that the price was high and the serving 
was dirty. This same exhibition held in the 
very center of the Lancashire engineering 
trades was so managed in certain other di- 
rections that not a single Lancashire boiler 
_was employed in the motive power section. 
To let out any source of profit within an 
exhibition so as to grant a monopoly is to 
defraud the public of their just dues, to give 
a bad name to the show and keep away 
probably more visitors than would pay the 
revenue obtained from the monopolist. It 
is not that the committees do not know bet- 
ter but that in some way ‘‘vile self gets in,” 
and their prayer is like holy Willie’s, ‘‘Lord 
remember me and mine,” the general pub- 
lic coming in for the damnatory clauses. 

Then again as to the water supply of Chi- 
cago being drawn from a sewage polluted 
lake the real fault is not with the source of 
the water but with the destination of the 
sewage. I have just returned from the 
west of England where amongst others I 
was in the town of Taunton. This is a 
small place of less than twenty thousand 
inhabitants, but it is lighted throughout 
with electricity, and altogether is about as 
pleasing a town as one could see anywhere, 
and yet I believe it runs its sewage effluent 
direct into the river. Tiverton again a still 
smaller place and advanced enough to be 
contemplating electricity for its public 
lighting pours its sewage into the river Exe, 
and the City of Exeter pumps its water 
supply out of this same river lower down 


stream. 

People who live in the great manufactur- 
ing districts of the north, and whose rivers 
are as black as ink from dye works refuse, 
have reason to be thankful for this as they 
are compelled to seek other sources of sup- 


ply and usually go miles to some bleak 
mountainous district and save both the ex- 
pense of pumping and the risk of disease. 

Chicago is no worse than London except 
that London is supplied from a running 
stream which has only passed through such 
towns as Cirencester, Marlboro, Newburgh, 
Oxford, Wallingford, Reading, Henley, 
Windsor and a few others before London 
pumps it into the mains, and yet with a 
full knowledge of this men will take an oath 
and give evidence as to the suitability of the 
present supply for a city of five millions of 
people. There is no special reason for abus- 
ing Chicago that does not hold good with 
many other places. 

Of course this does not make insanitary 
methods any less culpable in Chicago, but 
just at present there is so much being said 
against Chicago that one is tempted to think 
there must be something very wrong else- 
where from which attention has to be di- 
verted. Mr. Miller condemns the eating 
facilities at the Fair, but so it is in all of 
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them, and the caterers have all the idea that 
coat sleeves may be used at table in place of 
linen. However, plain deal boards are pref- 
erable to the dirty coverings we had at 
Manchester. 

The silliness which distinguishes exhibi- 
tion managers was by no means absent in 
Paris in 1889. An American engineer who 
was making a pocket-book sketch was tomy 
knowledge stopped from doing so, and I 
heard of a pocket book being actually se- 
questrated by the French officials. 

Engineers owe a debt of gratitude to the 
recent meeting of the Master Mechanic’s As- 
sociation for pointing out that the water 
gauge glasses on a boiler are not necessary. 
We want a few more such resolutions as 
this to rid us of some of our superstitions. 
There are in this house about a score of 
glazed windows and doors through which it 
is possible to see direct to the roadway or 
the garden. I propose now to have all 
these bricked up, leaving here and there a 
loose brick which can be removed if occa- 
sion arise to look out. By so doing we shall 
avoid the expense of alaw suit which we 
might be tempted to commence against any- 
one who broke our glass. I had long in- 
tended to abolish windows as an unnecessary 
luxury, but had thought the constant  re- 
moval of loose bricks might draw attention 
from our other occupations. Now, however, 
I feel sure that as there is so little use for 
glass water gauges there can be none for 
windows. I really wonder that glass is al- 
lowed to be made for any purpose what- 
ever. 

Is there not an error in Mr. Durfee’s ac- 
count of the launching of the ‘‘ Great East- 
ern”? I have always understood that hy- 
draulic jacks were not employed until after 
the ship had moved and stuck on the ways, 
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and that in fact the hydraulic jack was prac- 
tically called into life by the demand for 
some moving apparatus, the bonus of $50,- 
000 given for this apparatus—Tanzye’s hy- 
draulic jack—being the means of giving the 
firm of Tanzye Bros. that start in business 
which has continued to the present day. I 
do not vouch for this, though I was told of 
it by a man who should have known. 
W. H. Boornu. 


Black Prints vs. Blue Prints, 
Editor American Machinist : 

Your correspondent, Mr. C. Willich, in 
an article on the progress of photo-printing, 
July 20, 1893, says: ‘It would undoubt- 
edly be a great improvement and of much 
advantage if positive black prints could be 
made as easily and as cheaply and with as 
much certainty as blue prints.” Now I 
wish Mr. Willich or some one would teil me 
just what the advantage or improvement 
would be, as I have been using blue prints 
for the past twelve or fifteen years, and 
think they are good enough for any one to 
work from. I really do not think there is 
much of a demand among mechanics for 
black prints, as they will get black soon 
enough after they have been out in the shop 
a few days. Would like to hear from other 
readers of the AMERICAN MACHINIST in re- 
gard to this matter. 

Speaking of blue prints, in our practice 
we get better results by keeping the two 
mixtures, that is, the citrate of iron and 
ammonia, and water, and the red prussiate 
of potash and water in two separate bottles, 
and mix them together in equal parts as 
needed. We have made prints with this 
preparation after it had been put up for five 
years, with good results. C. R. CARLEY. 

Simple Micrometer Adjustments, 
Editor American Machinist : 

A great many machinists are not aware 
of the utility of a knowledge of the pitches 
of the principal feed-screws in a machine 
tool which they may be running. It is eer- 
tainly a fact that a great amount of time is 
spent on any job requiring even a slight de- 
gree of accuracy—in calipering, trying, or 
otherwise measuring it. A cut is started, 
stopped, and the work tried by some method 
or other, depending on the machine and the 
job, and always consuming more or less 
time. The cut runs out, and another is 
started, stopped and tried. Perhaps it 
must be lightened or deepened, and then 
the new cut must be tried, and so on for 
each cut, Of course, it is not always neces- 
sary to measure for each cut if the machinist 
is experienced and possesses the intuitive 
ability to do the right thing, and know 
when he has done it without any investiga- 
tion. But at the very best an amount of 
time, not by any means to be sneezed at, is 
spent in this manner. 

But every machine hand is provided with 
a most easily applied and simple method of 
gauging his cuts, if he knows that a certain 
revolution of a feed-screw handle means an 
eighth, a sixteenth, or whatever it may be, 
in the depth of his cut. Of course, some 
feed-screws have rates not as convenient as 
others for use in this manner, but nearly all 
can be used to some degree. 

Where the pitch of a feed-screw is a 
power of two, as four, eight, sixteen, or 
thirty-two, two turns, a turn, half a turn, 
a quarter-turn, half a quarter-turn, etc., 
means, of course, so many sixty-fourths, 
and a knowledge of just how many will 
save considerable time in measuring. 

There seems to be a growing disposition 
among manufacturers of machine tools to 
have feed-screws with rates that are a 
power of two, and the advantages of some 
uniform rule of practice in this connection 
furnish a subject for future discussion. 

It will often be found most convenient to 
index the principal feed-screw used in set- 
ting cuts, as the transverse feed in a lathe 
or boring mill, or the vertical feed in a 
shaper or planer crosshead. This may be 
done more or less elaborately, even to the 
extent of providing a regular hand and dial, 
as is nearly always done on modern milling 
machines. The following plan, however, 
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will be found sufficiently exact for ordinar, 
purposes, 

The handle is to be removed, and if the 
part immediately next the bearing surface 
is not circular, a little filing, or better yet 
few moments in a lathe, will provide a space 
which can be graduated with a small pair 
dividers, into halves, quarters, sixteent) 
etc. The lines can be cut with a li 
chisel, or heavily scratched. It is best 
make them in the same manner as on a sc: 
as regards length, and to stamp with sm 
figures the parts of the circumference wh 
correspond to some convenient part of 
inch. For instance, if the screw has ei 
threads, one turn of the handle is an eig)); 
of an inch, and a half of a quarter tur 
sixty-fourth. These eight divisions can 
marked 1, 2, 3, 4, etc., meaning so man) 
sixty-fourths of an inch in the lateral motion 
of the tool. If the screw has four threads 
the eighths of the circumference will be 
course, thirty seconds of an inch, etc. 
the pitch be six, or twelve, and the circun 
ference be divided into eight parts, thre 
divisions will be a sixteenth or a thirty se: 
ond respectively. 

A stationary mark is next to be made op 
posite the index, and in the most convenient 
place for observation. Sometimes an id 
washer is between the handle and th 
stationary bearing surface. If this is to 
long to conveniently use a mark on the lat 
ter, the washer must be marked, and of 
course made stationary. A few heavy cen 
ter punch marks on the line of separation 
when the washer is in place will usually 
suffice, or a small groove may be chipped in 
both.surfaces and a pin inserted. 

If the pitch of the screw isa multiple o/ 
five or seven, it is hardly worth while to in 
dex the handle. If there are fourteen or 
fifteen threads, slightly less than a quarter 
turn will give a sixty-fourth. For five or 
ten threads, a little more than a quarter 
turn is a sixteenth or a thirty-second respec 
tively, and for seven threads a little less 
gives a thirty-second. 

It must be remembered that if the machine 
tool has a reciprocating motion, as in a 
planer, moving the tool any distance will 
have the same effect in reducing the size of 
the work, but if the machine has a rotary 
motion, as a lathe, any movement of the 
screw has twice the effect as regards the 
size. Thus if a cut of an eighth of an inch 
is taken ina planer on a job an inch thick, 
the finished size will be seven-eighths, but 
if an eighth is taken off a jobin a lathe an 
inch in diameter, the work is reduced to 
three quarters. 

The applications of the ability to take a 
cut of any desired depth without measuring 
are numerous. When work is to be brought 
to a certain size, taken from a scale, the 
operation is very easy. 

The present size of the work being ascer 
tained, and the given size subtracted from 
it, the tool is brought up to touch the work, 
moved off, and fed in the necessary amount, 
less whatever may be required for a finish 
ing cut. When the cut runs out, the exact 
amount to be removed by the finishing too! 
can accurately be obtained from the finished 
surface, and the finishing tool fed in the 
distance required. One who has never tried 
this plan will be surprised at its ease and 
accuracy. In nearly every case the correc! 
size will be obtained at once, and all of th: 
time of setting a new cut, calipering it, etc. 
will be saved, besides avoiding the difficult) 
of making a true surface when a cut is 
deepened and started over again before it 
has run out. 

If the stock to be removed is more than 
the machine can take at one cut, the fact i: 
easily found out, and two cuts of half th: 
required amount can be taken without in 
juring the edge of the tool, whereas if t! 
first cut had been taken up to the capacit 
of the machine the edge of the tool would 
certainly not be inas good a condition t 
make the second cut asif the first metho 
had been adopted. 

If a number of cuts are to be taken, it 
readily known when the work is near thi 
desired size without calipering each cut. 

It will always be found best in any case, 
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however, to measure the work after the first 
cut is started and gauge the cuts from that, 
instead of from the size obtained from the 
rough surfaces, as the latter is hardly to be 
depended upon. 

If acertain depth isto be cut in in any 
manner, as a keyway ina planer, shaper or 
slotter, or a counterbore in a lathe, the right 
depth can be secured without any measure- 
ment at all, beside knowing just the point 
when the depth will be secured, and so 
taking heavy cuts until this point is nearly 
reached, and then easing off on the feed to 
give a better finish to the bottom, and at the 
sume time avoiding the waste of an instant. 

If work is to be brought to agree with a 
size obtained from other work by calipering, 
etc., of course the exact size can hardly be 
expected to be obtained by measurement, 
but by working in the manner indicated it 
is readily known when the size is nearly 
correct, and the work is done with greater 
facility, as a trial will readily prove. 

In fact, in any case whatever, given a 
certain size and a certain depth of cut, the 
resulting size can be known, without meas- 
urement, to a degree of accuracy surprising 
to one not accustomed to follow this method 
of working. Even without an index a 
quarter turn and half a quarter turn can be 
readily made, and with very little practice 
aclose approximation to a sixteenth of a 
turn; and as the difference between threads 
in any short distance in a screw that is even 
very badly worn is hardly appreciable, 
sizes obtained in this manner are far more 
accurate than can be obtained from a scale. 

The above remarks apply more particu- 
larly to transverse feeds in machine tools, 
but the principle can be applied to lateral 
feeds to some extent. Ina lathe the rate of 
lateral motion can be most easily obtained 
by actual measurement, and even then the 
amount of revolution for a given distance is 
so small in proportion as to render it hardly 
reliable. Butina planer or any other case 
where the amount of revolution does not 
correspond to too short a distance, there 
need be no necessity for measurement until 
the correct size is known to be nearly at- 
tained. 

A little use of the methods indicated will 
readily suggest to an intelligent workman 
such modifications or extensions as may 
best be applied to the work in hand, and it 
will not take very long fora machinist to 
satisfy himself that it is not often necessary 
to use a scale or calipers, except to find an 
initial size and verify the final cut. 

San Francisco, Cal. S. A. Moss. 


Siphons, 
Machinist : 

In answer to Mr. Torrey on siphons in 
your issue of June 15 the following may be 
of interest: Having chargeof machinery at a 
large coal mine, I had to put in a 3” siphon 
1,200 feet long. The pipes were ordinary 
3° cast-iron pipes. 

We had some trouble first, but when we 
got all the air out of pipes it run right 
along for two months, when we got more 
water and had to put one more 3” pipe in. 
Got it started and the two siphons run for 
two years. The only trouble we had with 
them was to shut them off occasionally 
when the water got low, as the two siphons 
were larger than the incoming water would 
supply, though we expected to get more 
Witter, 


Editor American 


\t another place we put in a 6’siphon 
1,800 feet long, but having so many bends in 
it it did not give complete satisfaction, but 
it kept the water out (with some trouble) 
until we got our hauling engine ropes to the 
place, when we put an 8''x20" double-acting 
pump in and used the pipes for delivery, 
but had to put 1,200 feet more pipe on to 
deliver the water to shaft. 

Could give you more cases but think I 

ve written plenty at this time. 

GEO. COATES, 
re 

There is everything inaname. The new- 
st sight feed lubricator of which we have 
ieard is called the ‘‘ isothermal,” and saves, 

f course, from ‘‘ five to twenty per cent. in 
fuel,” 
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Rules and their Exeeptions—It Pays to 
Think. 


By Peter H. BULLOCK. 


Very few rules are like the laws of the 
Medes and Persians, which could not be 
changed and were not to be broken. On the 
contrary, most rules of the present time 
are proved by their exceptions and fre- 
quently most honored in their breech. Some 
other rules are made for the protection of 
owners and managers, and are not only 
openly disregarded, but they must be in 
order to perform regular and routine work. 
I have often been taken to the upper floors 
of buildings on elevators that carried signs 
warning all persons not to ride, as they 
were for freight only. 

A friend runs one of the fast trains on 
the Blank & Blank R. R., the rules of which 
provide a maximum speed that must not be 
exceeded at any time, also a certain speed 
for the yard limits of five places, and that 
the train must be got under control at two 
junctions and two bridges, beside which a 
full stop is made on the division referred to. 
My friend breaks all these rules every day 
—if he didn’t he could not make time; if he 
didn’t make time he would be asked for 
reasons why; if he should give the above 
quoted rules as reasons he would find some 
other fellow on the footboard. If an acci- 
dent should occur that could be attributed 
to the disobedience of any of these rules, 
they would protect the management and 
convict the personal offender, notwithstand- 
ing the fact that the time can not be made 
without exceeding the speed given in the 
rules for both road and yard limits. 

About a year ago I listened to a practical 
talk by a special agent of the railway 
postal service, and in describing the intrica- 
cies of the business and the confusion of 
routes, he read arule of thirty words, tell- 
ing how to send mail for certain counties 
in New Jersey and Pennsylvania, the rule 
ending with ‘‘see appendix of exceptions.” 
On looking up this little supplement, it was 
found to contain 390 exceptions wherein 
the original rule did not apply, and these 
exceptions by no means remained constant, 
as they were often changed by new routes 
and offices being added. 

For one I am not as dogmatic as formerly; 
I do not make as many rules for the guid- 
ance of subordinates, but try to indicate the 
way things are to be done by words of com- 
mendation or reproach as the case may de- 
serve, and by trying to cultivate the habit of 
thought regarding the work and the best 
way of doing it. I do not know as the 
reason that a man was thinking would be 
received very many times as an excuse for 
idleness, yet the most valuable services my 
employers ever receive from me is when I 
think, and just so if a subordinate will 
think intelligently about his work those 
thoughts will be a good investment, even if 
they ure at the expense of a little time lost 
to manual exertion. 

No, the superintendent and foreman are 
not the only ones who can think to adven- 
tage; every mechanic, fireman and laborer 
can also use his thoughts so as to lighten 
his exertion and increase his efficiency. If 
a man is only sure he is right, he can, 
then, like ‘‘ Davy Crockett,” go ahead, but 
if not sure it will pay to spend some time in 
finding out. Conditions will vary slightly 
in work of the same general character, and 
it would be found that any rule of procedure 
would require an ever-increasing list of ex- 
ceptions. Not long since a Chapman valve 
was to be unseated, and I instructed the 
workman to hold the wheel still while the 
top part was being unscrewed from the 
body, for in this make the screw is on the 
end of the stem and on the inside of the 
gate piece, so that by holding the stem the 
turning of the top out of the body does not 
affect the gate except to slowly withdraw 
it. This was all right for a Chapman, but 
in a few days a Peet valve was to be un- 
seated, and the man followed my former in- 
structions by holding the wheel while un 
screwing the top part outof the body. Now 
in the Peet the screw is on the middle of the 
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stem and in the top part, and of course as 
the latter was turned to the left it was slowly 
being raised from the body, as the threads 
were sixteen to the inch, but the stem with 
threads six to the inch being held, made a 
differential screw of the thing and the valve 
was sprung and spoiled. In this case it 
was my fault not to have explained that 
this way was right only when the valve 
stems were not threaded into the top part, 
and it was the workman’s fault that he did 
not take notice of the difference in construc- 
tion of the valves—that he did not think. 
Good, every day mechanical thought would 
have been worth a dollar a minute if his 
“think” mill had been in running order. 

I once had a fireman running a group of 
tubular boilers set in brick-work, and he 
was instructed never to blow them off until 
four hours after the fires were out of the 
furnaces. The man got another situation 
on my recommendation, and in a few weeks 
I got a letter from his employer asking me 
if it was a fact that I had taught the man 
never to blow off a boiler, ete., etc., and if 
so, if there was any good reason for it in 
his case where fire box boilers were used. 
Of course, I could only answer that there 
was not any good reason in his case, that the 
former rule was good safe practice for brick- 
set boilers, but entirely unnecessary in the 
case of those internally fired. I could then 
see that I had done the man an injustice in 
instructing him in a rule of procedure with- 
out pointing out to him that it had an in- 
finite number of exceptions, and, in fact, 
was only good where the conditions were 
as they existed in the original case. On the 
other hand, my protege should have seen 
the different conditions, and reasoned that 
in one case the brickwork would hold heat 
enough to seriously injure an empty boiler, 
while in the other the heat is all zn the 
boiler, and that it is as safe to blow in one 
minute after the fire is out as it is in an hour 


ora day. 
—_—_——__ ae 





Notes from a Fire Room. 


By Wn. J. WILLIAMS. 





The facts herein related were the results 
of experimenting with different brands of 
coal, whether the coal evaporated as much 
water per pound of coal or whether the 
steam was as dry as should be was not un- 
der discussion From experience and observa- 
tion it is believed that the steam plant from 
which these notes were made is equal to any 
other and vastly superior in its appoint- 
ments to keep things as they ought to be for 
economy of fuel to many others of more 
pretentious plants. 

The boiler was a plain tubular 10 feet 
long with fourteen four-inch tubes; diameter 
of shell, 36’; dome, 24° by 24”; grate sur 
face, 104 square feet; total amount of water 
heating surface, 215 square feet; height of 
chimney above the grate, 58 feet; area of 
chimney where top boiler flue enters it, 169 
square inches; area of top of chimney, 324 
square inches. 

Kind of engine, a plain slide valve; diam- 
eter of cylinder, 10’; length of stroke, 16"; 
revolutions per minute, 148; point of cut-off 
as per valve, 59 per cent. ard 60 per cent. of 
piston stroke; boiler pressure, 80 pounds 
per square inch; the boiler in addition to 
running the engine had to furnish small 
quantities of live steam and had been pro- 
nounced again and again as too small for the 
work required of it. This conclusion seemed 
to have several grains of truth about it so 
long as a low-priced fuel was used. 

There seems to be a popular impression 
with many who pay the coal bills that the 
less per ton of coal paid is the best kind of 
economy; to a certain extent this may be 
true if one have a large boiler with small 
demand on it; then, as the expression has 
often been made, ‘‘I can burn anything.” In 
many places the total cost of coal per ton is 
decided by the amount of money required 
to cart away the ashes from a ton of coal, 
and as in some locations the price paid per 
coal cart-load amounts to as much as one 
dollar and a quarter, and is an item worth 
watching, it is a question whether the 




























































quality of fuel best suited to any location 
should not be decided by the ability or ease 
with which the steam pressure can be kept 
the most constant; any loss of pressure causes 
a diminution of speed of the engine and a 
consequent lessening of work performed in 
a given time. 

Among the things noted was the capacity 
in cubic feet of aone ton coal wagon, which 
was found to be 32.18 cubic feet. The first 
lot of coal to experiment with was 8,960 
pounds (4 gross tons) of Lykens Valley pea 
coal at a cost of $365 perton. It run the 
plant 66 hours, and the above quantity of 
coal made 28.35 cubic feet of ashes, showing 
that it would require the burning of 44 tons 
of this brand of Lykens Valley coal to fill a 
one ton coal wagon. There was no trouble 
in keeping up the pressure in the boiler; all 
symptoms of crowding disappeared. 

The second sample of coal experimented 
with was 4 tons (8,960 pounds) of white ash 
anthracite pea coal at $325 per ton. This 
lasted 60 working hours, and it made 39.06 
cubic feet of ashes. To fill a one-ton coal 
wagon it would require the burning of 3.30 
tons of this brand of coal; its steam making 
quality was good but not equal to the Lykens 
Valley above noted. 

The third sample was 2,240 pounds of 
what was termed No. 20 anthracite coal ata 
cost of $3 per ton; this quantity run the en- 
gine 15 hours, and it left of residue 16.20 
cubic feet of ashes. The burning of two 
tons of this brand would yield ashes enough 
to filla one ton wagon. During the burning 
of this ton of coal it was impossible to keep 
the steam pressure up to the working limit 
at all times; the firing required the most 
constant attention with anything but satis- 
fying results. It would seem from the re- 
sult got from this ton of coal, so far as the 
time it lasted, that it was on a par with the 
$3.25 per ton coal. The former failed in its 
work to keep up the pressure, principally on 
account of the heavy deposit of ashes on the 
grate preventing a sufficient supply of air 
to properly burn the fuel. 

The fourth sample experimented with 
was 8,960 pounds of Lykens Valley pea at 
$3.50 per ton of 2,240 pounds; this was 
bought of a different party from the first 
lot of Lykens Valley coal. It lasted 63 
working hours and produced 31.50 cubic 
feet of ashes or the fraction of a cubic foot 
less than the volume of a one ton coal 
wagon; the result in work was satisfactory, 
and it was adopted as the fuel of the future. 
Below is a tabulated statement of results: 
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Sample No. 1 Lykens } 

Valley pea coal ....-. $3 65 8,960 28.35 66 [4.50 
White ash anthracite 

pea coal......-- veee| 3.25 8,960 39 06 60 |3-30 
Anthracite No. 20 | 3.00 2,240 16 20 15 |2 00 
Sample No. 2 Lykens 

Valley pea ...... .. 3.50 8,960 31.50 63 |4 08 


It is unusual to express the amount of 
non-combustible matter of a fuel in bulk in- 
stead of by weight, but in this case it was 
not convenient to weigh the ashes nor would 
it convey any more information than was 
desired than was obtained by the mode 
adopted. There was a certain number of 
square feet of grate surface to burn the fuel 
on and the fire could not be cleaned while 
the engine was working. To attempt to do 
so would be a virtual shutting down. The 
fuel needed was that that would leave the 
least amount of residue on the grate to ob- 
struct the passage of air through the fuel, 
so that the work could be carried on until a 
convenient time to clean the fire, which was 
at noon hour and after 6 P. M. only. 

—2- 





It is generally voted that the Engineering 
Congress held at Chicago was pre-eminently 
successful and very beneficial to all who 
were able to attend it. 
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Headquarters at the Fair. 





During the continuance of the Chicago 
Exposition the AMERICAN MACHINIsT will 
have its headquarters in the space allotted 
to the Mechanical Press in Machinery Hall. 
The exact location is Section No. 27, Column 
K 87. Word can be left with the attendant 
there by any one who is desirous of meeting 
a representative of this paper, who may at 
the time be engaged elsewhere on the 
grounds. As the majority of our friends 
who visit Chicago during the continuance 
of the Fair will spend a considerable portion 
of their time in Machinery Hall, we invite 
them to make use of our facilities there by 
having their mail addressed in our care as 
above, where it will be cared for and deliv- 
ered on demand either by our own repre- 
sentative or by the person who cares for 
the space in which our desk is located. 

ae = 
Wasted Energy. 

The amount of energy wasted on 
tion” by those with a smattering of me- 
chanical knowledge is strikingly large. A 
doctor or a lawyer goes through some sort 
of a course of training before he practices 
his profession, but notwithstanding all his 
practice teaches him how little he really 
knows about what he has studied all his 
lifetime; when it comes to mechanical mat- 
ters he is quite likely to consider himself 
competent to astonish the world—which he 
not unlikely does in a limited way and in a 
direction contrary to what he had expected. 
There appears to be a special fascination 
about things mechanical—about levers, and 
wheels and springs, and the like, that gets a 
stronger hold on men who know nothing to 
speak of about them than almost anything 
else. Men seldom think themselves great 
lawyers or doctors until after they have 
spent some little time in study or practice, 
but the same men think they can invent 
such trifles as steam engines and complicated 
machinery without preparation. 

The daily papers find an excellent field in 
exploiting the inventions of these men who 
are to revolutionize things generally, and 
the matter when written up by the average 
reporter—smart though he may be, when he 
‘‘sticks to his last,” is amusing anyway, 
and so does not quite waste the effort. 

The patent office aids and abets this waste 
of energy by issuing patents that are to 
bring about results by means that set aside 
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inyven- 


most physical laws, and so it goes on. 

There is no way of preventing the waste 
of this energy that is spent to no purpose. 
It is almost dangerous to tell a man who 
knows nothing about the subject that he 
has invented nothing, or conceived only 
impossibilities. The one who does it may 
not sustain bodily injury through reason of 
his frankness, but he may be, reasonably 
certain that for about every time he does so 
at least one man has writen him down fool, 
and that isn’t pleasant. 

In hundreds of instances men refrain from 
saying what they think—or know—in such 
matters, because in the first place they do 
not believe it would do any good, and in the 
second place, because they shrink from even 
being thought ignorant. 

If all men would confine their inventive 
soarings to directions with which they had 
some acquaintance, there would result a 
saving of a vast amount of human energy, 
or energy now wasted would be expended 
in profitable directions. But perhaps it is 
too much to expect that they will ever do so. 

es 
Boiler Explosions, 


It is indisputable that the number of 
boiler explosions in this country is alarm- 
ingly great, and it is equally true that a 
boiler does not explode without there being 
a very good reason for it—a very good 
reason and a very simple one. There was 
atime when it was believed by many that 
there were hidden causes for many boiler 
explosions, and a rather flourishing, if not 
renumerative, business was done in the theo- 
retical manufacture of some mysterious gas 
that materialize 


never could be made to 
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except just at the time when no one had 
time to detect its presence, and the boiler 
went to pieces. There are, perhaps, still a 
few left who believe in the gas theory of 
boiler explosions, but their number is very 
small indeed, so small as to make no impres- 
sion on current opinion. An overwhelming 
majority of engineers at the present day 
believe that if the cause of a boiler explo- 
sion is looked after in the right way, it will 
be found without the necessity of making 
some old gas theory do service, or inventing 
anew one; without bringing into the argu- 
ment any unaccountable or unheard-of action 
of the water, or in any way going outside 
of what plain people can understand. 

It would seem that, with rather clear sail- 
ing in the matter, with the knowledge that 
a boiler lets go just as, and for the same 
“ause that, steel or iron in any construction 
fails, boiler explosions would be something 
of the past, but after all bridges fail and 
chains break, because well-known laws are 
not complied with, or approved practice fol- 
lowed, and so, too, boilers explode. 

Safety in the use of a boiler is assured by 
proper construction in the first place, and 
correct practice in attention to and mainte- 
nance of it afterward. 

This is easy to say and ought to be easy 
enough of accomplishment, but the every- 
day record of boiler explosions shows a great 
amount of ignorance and carelessness in these 
matters—either this or something worse. 

Rigidly enforced inspection and license 
laws ought to provide the needed remedy, 
but it seems about impossible to secure 
such laws except in rare instances. Engi- 
neers, who ought to know their value, have 
worked for them for years, but with very 
indifferent success. Money and politics are 
against them, and money and politics gen- 
erally win. The objections of boiler owners 
to laws that would bring about inspection 
of boilers and licensing of engineers are 
money objections, and politics is the means 
of preventing the passage of such laws. 
The history of the attempts of engineers to 
bring about the enactment of laws to the 
ends named would be interesting if pub- 
lished. Promises to the desired end are the 
easiest thing in the world to obtain from 
legislators, but there is no intention of keep- 
ing such promises, and the really interesting, 
and what would be instructive thing if pub- 
lished, would be the ingenious manner in 
which these promises are broken while the 
semblance of keeping them is maintained. 
There is little hope for protection against 
boiler explosions through general laws for 
inspection and license. 

There is one other plan against which 
boiler users could not very well object. 
Admitting that inspection will cost them 
something, and that a properly qualified 
engineer cannot be hired to work for as 
little money as aman who knows nothing 
in particular about the business, still these 
grounds for objection would be untenable 
except that they do not believe their boilers 
will explode; in fact, we are rather bound 
to believe that they would not endanger 
life for the saving of a few dollars. Then 
let there be a law that shall provide for 
determining the exact cause of every boiler 
explosion and provision for publishing this 
cause. If Mr. Smith’s boiler disastrously 
fails, because he has neglected to have it 
kept in proper repair, or because he put it 
in charge of Incompetency, or because he 
failed to have it examined in a way to de- 
termine its condition, let Mr. Smith's full 
name and location, together with all the 
facts in the case, be published by authority. 
He could not object to the passage of such 
a law, one of the provisions of which should 
be that nothing should be disturbed about 
the surroundings of the explosion until 
after full legal investigation, because his 
boiler is one of those that is not to explode. 
In other words, those who objected to such 
if the rather common expres- 
sion may be used—give themselves away. 

We are of the opinion that the enforce 
ment of such a law without the attachment 
of any penalty except one against failing to 
report an accident to a boiler, or placing 
obstacles in the way of investigation, would 


a law would 
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result in a rather remarkable decrease in { 

number of boiler explosions. There «re 
quite frequently—most generally—circuy 
stances connected with such disasters that 
would not look well in print, authoritatively 
circulated. A remedy is wanted. We su} 


mit this. 
2 


Crowded Public Conveyances, 


Americans have a world-wide reputation 
for being a long-suffering people, and ir 
way is their willingness to enjoy incon 
ience better illustrated than in the « 
crowding of public conveyances. This js 
something that strikes Europeans when 
iting this country for the first time forci})| 
and upon which they comment in a way not 
complimentary to American practice in tiiis 
respect. Accustomed to traveling wher 
the law entitling them to a seat is vigor 
ly enforced, they cannot readily comprehend 
the anxiety of Americans to stand up, c 
to straps, crowd one another, etc., in th 
rather mad rush to get somewhere. 

The difference in this respect is large! 
due to difference in temperament; to tlie 
American idea of crowding as much of 
everything as is possible into the briefe 
time limit. When Americans come to really 
want some of the comforts of travel in cit 
ies and on ferryboats that are enjoyed in 
Europe they will get them without troubl: 
get them through the operation of the law 
just as they do there. But no one here 
would find as much fault with a law goy 
erning this matter as those who make use of 
public conveyances. Any law that delayed 
people two minutes in its operation to ‘the 
end of securing them seats in street cars, for 
example, would be resented as an undue 
interference with their inborn right to stand 
up. 

Companies that transport passengers in 
and about American cities profit through 
this peculiar trait of the people, and will 
continue to do so until Americans conclude 
to wait long enough to compel them to do 
differently, and more decently, in respect to 
overcrowding. 

It is generally assumed that the compa 
nies that provide public conveyance are the 
ones in fault for the crowded condition of 
cars This is only partly true. 
Of course, in most cases, they could supply 
increased facilities, but after all, why should 
they be expected to do so when they can 
make more money with fewer? It would 
not be in human nature that they should, 
and it is rather certain that they will not 
unless constrained to do so by law or urge: 
by competition. It is the people that are ir 
the main to blame, if they can be blamed 
for getting what they appear to want. To 
be sure ‘‘Pro Bono Publico” and ‘ Con 
stant Reader” air themselves, sometimes, in 
the daily press in relation to the matter, bi 
and least of all the car and ferry 
companies, believe they are very much i 
earnest. 


and boats. 


no one, 
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Literary Notes. 


MANUAL OF THE RAILROADS OF THE UNI 


STATES FOR 1883, showing their route 
mileage ; stocks, bonds, debts, cost, traftic, « 


Ings, 


tions, directors, officers, ete. 


expenses and dividends; their orgar 
By Henry V. I 
This manual contains, as its predecessors 
interesting and reliable statistics relatin 
railroad matters, and will be of valuabi 
service interested in railroad 
vestments, bonds, dividends, etc.; or any 


to those 


one seeking information regarding the ©) 
eration and rolling stock of railroads. It 
may be interesting to note that length 
of track laid up to December 31, 1892, is 
stated to be 175,223.44 miles; net increase 
of mileage of all railroads in the United 
States in the calendar year 1892, 4,425.‘ 


miles. During the fiscal year 1892, t! 
were 170,606.84 miles of railroad operated 
exclusive of elevated railroads. Passengc rs 
carried, 575,769,678; passengers, mile 


13,697,343 ,804; tons of freight moved, 7 
331,860; tons of freight 
84,448, 197,130. 

The manual! is published by H. V. 4 
W. Poor, 70 Wall street, New York. 
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[The second volume of the Compass, a 
monthly journal for engineers, surveyors, 
architects, draftsmen and students, has re 
cently been issued. Like its predecessor, it 
contains much that is valuable, useful and 
interesting to the engineering profession. 
it treats principally on the construction and 
use of mathematical instruments, but it also 
has many items of a technical character, 
which will undoubtedly be appreciated by 
the reader. The volume reflects great credit 
on its editor, William Cox, and its publish- 
ers, Keuffel &. Esser Co., 127 Fulton street, 
New York. The first and second volume 
of the Compass can be had, bound in cloth, 
for $1.75 each, postage prepaid. 
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Questions of general interest relating to subjects dis 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 








sheet. 





(417) R. A. G., Bethlehem, Pa., writes: 
Please inform me if there is any rule for 
finding the weight of brass and iron cast- 
ings by weighing the patterns which are 
made of white pine. A.—Multiply the 
weight of the pattern in pounds by 19, the 
product will be the weight in pounds of the 
brass casting. For cast-iron multiply the 
weight of the pattern by 16.7. 


(418) S. L. O., Newark, Ohio, writes: I 
wish to know if there is a chance of improv 
ing a patented article; can this improvement 
be patented without getting into trouble? 
A,.—The improvement can be patented pro- 
vided you do not infringe on the original 
patent. In questions of infringement, 
points may arise which require experts to 
decide upon. A good patent solicitor should 
be capable of giving you good advice in the 
matter. 


(419) E J. B., Philadelphia, Pa., writes : 
Inclosed please find sketch of a hollow semi- 
circular casting; it is to be made of cast- 
iron. Can the core be held in_ place 
with one core print only, so that the oppo- 
site end can be cast solid? Or will I need a 
core print at each end? A,—You can get 
along with one core print only; in fact you 
may discard both core prints, but in either 
case you will have to use chaplets. See our 
issue of October 20, 1892. 


(420) B. M. M., Syracuse, N. Y., writes: 
Kindly inform me of some process of drill- 
ing glass. A.—Puta piece of brass tubing 
in the drill press spindle, the outside of the 
tube being equal to the size of the hole you 
desire to make; revolve rapidly and feed 
with emery and water. For thin glass the 
following method may answer your pur- 
pose: Stick a piece of stiff clay or putty on 
the part where you wish to make the hole. 
Make a hole in the putty equal in diameter 
to that of the desired holein the glass, reach- 
ing the glass of course. Into this hole pour 
a little molten lead and the piece will imme- 
diately drop out. 


(421) F.W.8S., West Haven, Conn., writes: 
Please refer me to any good work treating 
on the source and manufacture of oils. | 
am inclined to think that there is a scarcity 
of literature on this subject. A.—The lit- 
erature on this subject is scarce. Practical 
treatise on animal and vegetable fats and 
oils, comprising both fixed and _ volatile 
oils, their physical and chemical properties 
and uses, the mannerof extracting and re- 
fining them, and practical rules for testing 
them, by W. T. Brannt, may suit your pur 
pose. 2, Am I right in using an oleometer 
marked ‘‘U. §. Petroleum Asso. for Coal 
Oil”? A.—We see no reason why this 
should not answer your purpose. 


(422) F. C. K., Muncie, Ind., writes: 
Please inform me if there is any thing I 
could put under legs of an Acme engine to 
deaden the noise while it is running. It is 
12 horse power engine, and runs at a rate 
f 450 revolutions per minute. The engine 
is placed on the second floor, and the parties 
underneath complain of its noise. Every 
thing is in good working order, but it makes 
i humming noise. A.—We should bolt the 
engine to a cast iron plate extending over a 
considerable area of the floor, and place 
asbestos felting about one inch thick be 
tween the plate and the floor, and bolt them 
firmly together. It is possible that an ad- 
justment of valve gear may also reduce the 
noise and vibration, which, to a greater or 
lesser extent, accompanies the running of 
an engine, 
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(423) J. G. F., Providence, R. I., writes : 
Please inform me if there has ever been a 
machine invented for setting type. A.— 
Yes ; there are now quite a number of them 
in successful operation. 2. If there are 
such machines, how many ems per hour can 
be set with the machine; also how many 
ems can a good man set up per hour? A.— 
The number of ems that can be set up de- 
pends on the size of type, as about 4 
of the time is occupied in spacing out the 
line. Large type requires a greater number 
of lines, and consequently more time will be 
required for spacing out the lines than when 
smaller type is used. It is considered that 
from 1,000 to 1,200 ems per hour set up by 
hand is a good average, and with type set- 
ting machines at least twice that amount 
of work is expected. 


(424) G. A., Leadville, Colo., writes: We 
have a 15 horse power portable boiler, in 
which the stays runniog from the crown 
sheet to the furnace door sheet are broken ; 
the ends of these stays are riveted to the 
sheets above mentioned. There is a small 
hand hole in the head only. Please inform 
us of the best way of putting in new braces. 
The boiler isin the country. .A.—It seems 
to us that you should be able to contrive 
some way of passing the rivets through the 
top of dome and holding them until they 
are riveted from the outside. But if this 
cannot be done, you will have to bolt the 
stays to the sheet. The bolts can be passed 
into the boiler through the hand hole, and 
then drawn into the rivet holes by means 
of a wire. Of course, this method may be 
somewhat troublesome, but it is often 
adopted were braces cannot be riveted to 
the sheets. 


(425) W. K., New York, asks: Is there 
not a mistake in Mr. Barnhurst’s rule as 
given in his article on page 6 in your issue 
of February 9, current volume? Namely, 
1 horse-power requires 550 square feet of 
belt contact. Some rules give 1,000 feet 
per minute per inch wide for a horse-power. 
This would equal to —— 834 square 


feet instead of 550. A.—There is evidently 
a mistake in Mr. Barnhurst’s rule; it es- 
caped our notice, or we should have had it 
corrected. Wethank you for drawing our 
attention toit. Even an allowance of 834 
square feet per minute is, in our opinion, 
too great; our custom is to allow 60 square 
feet per minute, or 1 square foot per second 
per horse-power, a rule which is easily re- 
membered, and which generally gives good 
satisfaction. 


(426) W. H. M., Independence, Mo., writes: 
I ama machinist, and have had tive years’ 
experience, but | am not satisfied with my 
education. Which would be the best school 
for me to join? I understand there are free 
schools in different parts of the country. | 
would like to have your advice as to which 
is the best one for obtaining a technical 
education, including algebra and kindred 
studies. Please state where the schools are 
located. A.—If you have the ability to 
learn and sufticient perseverance, you will 
obtain as good an education in one school as 
in another, at least in those branches which 
they undertake to teach. We should, there- 
fore, advise you to enter a school which is 
nearest to your home. There are two tech- 
nical institutions in your State—the Mis- 
souri School of Mines, at Rolla, and the 
Mo. Washington University, at St. Louis. 
Write to either of these, and you will un- 
doubtedly learn ot the right course for you 
to pursue. 


(427) C. H. R., Danbury, Conn., writes: 
I have a house which I supply with water 
from a well at a distance of 800 feet from 
it. The level of the water above the house 
is 60 feet. 1 use a 1} inch pipe for conduct 
ing the water from the well. This works 
for several days at a time all right, and then 
stops. I cannot account for this, can you? 
The man who did the plumbing cannot. 
A.—Your pipe which conducts the water 
from the well to the house is nothing more 
or less than a siphon. These frequently 
give trouble by the collection of air in the 
pipe, Which we believe is the cause of the 
trouble in your case We also notice in 
your sketch that there are sharp bends or 
elbows at each end of the pipe; these also 
tend to interfere with the satisfactory work- 
ing of a siphon. Replace these by easy 
bends, and you may obtain better results. 
Probably the best way will be to enter the 
pipe at the side of the well, and at the same 
distance above the bottom of the well as 
that to which the present pipe extends. 


(428) S. E. F., Bryan, O., writes: A 
pipe 10 inches in diameter and 2,000 feet 
long and making an angle of 45 degrees 
with the horizon is subjected to a pressure 
of 100 pounds per square inch at its upper 
end. Will the pressure be the same at its 
lower end; if not, What would be the differ- 
ence? A.—The pressure at the bottom of 
the pipe is greater than at the top; the differ 
ence is due to the weight of the water. To 
find this ditference, multiply the vertical 
distance from the lower end of the pipe to 
jts upper end by the weight of a column of 
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water 1 foot high and linch square. The re- 
sult will be the pressure, due to the weight 
of the water, at the bottom of the pipe. 
The vertical height above referred to is 
2,000 x .707 = 1,414 feet; the weight of a 
column of water 1 foot high and 1 inch 
square is .484 of a pound, hence the press- 
ure due to the weight of the water at the 
bottom of the pipe, will be 1,414 x .484 = 
613.676 pounds, or a total pressure of 
613.676 + 100 = 713 676 pounds per square 
inch. This, of course, applies only when 
there is no flow of water in the pipe. 


(429) Cog, Denver, Colo., writes: I am 
laying a quantity of cast-iron water pipe, 
12 inches to 30 inches diameter, on a surface 
of flat coarse gravel. The intention is to 
fill the flat to the depth of about 5 feet 
with cinders from bituminous coal. Will 
this give trouble by causing the pipe to 
corrode? A.—We should not use these 
pipes without dipping them in coal pitch 
varnish, otherwise the pipes may give con- 
siderable trouble in time. Of course, before 
the varnish is applied, the pipes must be 
thoroughly dressed and made clean, free 
from the earth and sand which clings to the 
iron in the molds, hard brushes to be used 
in finishing the process to remove the loose 
dust. Great care must also be taken to 
have the pipes entirely free from rust when 
the varnish is applied. If the pipe cannot 
be dipped immediately after being cleansed, 
the surface should be oiled with linseed oil 
to preserve it until it is ready to be dipped. 
Every pipe must attain a temperature of 
300 degrees Fahr. before it is removed from 
the vessel of hot pitch. It may be slowly 
removed and laid upon skids to drip. All 
pipes 20 inches in diameter and over will 
require to remain at least 30 minutes to 
attain this temperature. 


(430) L. F. A., Phenix, R. L.. writes: In 
your issue of August 3, in answer to Ques- 
tion 385 you give 36} horse-power that the 
belt will transmit. Please give your method 
of computing this power of transmission. 
Also give the power a single belt will trans- 
mit. If you have answered this before, 
please state in what number. I find many 
rules, but when applied no two bring the 
same result. A.—In computing the power 
which single belts can transmit, we assume 
that the safe working tension of a belt of 
the average thickness, 3, inch, is 45 pounds 
per inch of width, which is equal to a 
33,000 
49 X 12 
minute per horse-power. For simplicity we 
take 60 square feet per horse power; this 
is an easy rule to remember, as it gives a 
velocity of one square foot per second per 
horse power. Let C circumference in 
inches of pulley; & = revolutions per 
minute; W = width of belt in inches ; // 
horse-power that can be transmitted by the 


velocity of 61.11 square feet per 


belt. We then have according to the above 
data, 
ll = C po R »< W Oi xX R < W 


144 « 60 8 640 

This rule can be simplified by substituting 
the diameter )) in inches for the circum 
ference (. Remembering that Cis equal to 
D x 3.1416, we bave, 
HW DX BidIExX Rx W_DxRx We 

8 640 2,750 ’ 
this is the formula we use for single belts. 
The transmitting efficiency of double belts 
of the average thickness is to that of single 
belts as 10 is to 7; therefore, for double 
belts the formula will be, 

H D x ie & W 
1,925 

The foregoing formulas apply to open belts 
working on pulleys of equal diameter. 
The last formula is the one we have used 
for computing the power transmitted by 
the belt referred to; although the pulleys 
on which this belt runs are not of equal 
diameter, the difference in the ares of con 
tact is but small, and was therefore neg 
lected. If, however, the difference of the 
ares of contact is great, it cannot be 
neglected, and the divisors in the foregoing 
formulas must be changed according to the 
following table : 
When the are of contact on 
pulley is equal to 


the smaller 


Single Double 

Belts Belts, 

14 of the circumference, use - 6.080 1,250 
shoes as 17:0 | 3,310 

le 8 és e. 1,400 2 O80 
3g * ~ so . . 8.850 2,700 
3.410 2.300 

1 = $220 2.250 
Lo to 34 2.750 1,825 


The results obtained by these rules may be 
regarded as safe and reliable for belts run- 
ning under ordinary conditions, but there 
are circumstances for which the foregoing 
rules must be modified ; for instance, belts 
for machines which are frequently stopped 
and started, and shifting belts, must be 
wider, to stand the wear and tear, and to 
overcome the starting friction, than belts 
which run steadily and uninterruptedly, 
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Things to See at the Fair—Continued.* 


Rambling around the south end of the 
grounds back of Machinery Hall, one will 
find the out door machinery and the saw- 
mills, which so well exemplify what we 
so pride ourselves about—‘“‘ bigness,” ‘‘ quan- 
tity,” ‘‘get there,” and ‘‘ American push.” 

This beating the world, each other, and 
everybody else, is a national characteristic 
born in us, and shows itself in the children. 
Watch the young girls in any of our cities 
jumping the What the rope is, 
whether a rope, a twisted string, or a bed 
indifference, but how 
many times without a skip and how long 


rope. 


cord, is a matter of 
it can be kept up is the aim, a hundred times 
In Paris how different. Nothing 
but a twisted or braided cord in colors with 


the goal. 


tassels will do, and how prettily they can 
do it 
spirit, largely 


is this same inborn 
saw-mill 
Not how 
good we can make the lumber or how little 


is the aim. It 
developed in the 


men, that attracted my attention. 


we waste, but how many thousand feet in a 
day. Ten-eighths of an inch out of the log 
to get seven eighths of planed lumber, ora 
loss of 380 per cent. has been the practice, 
when it would seem that to save one-eighth 
out of that, or 10 per cent., would be worth 
for. As the price of pattern 
lumber has gone up from sixteen dollars to 
sixty dollars a thousand, of black walnut 


striving 


from twenty to one hundred dollars, and 
other woods in like proportions, within my 
industrial life, the time is likely to come 
when some one will discover that this saving 
will be worth looking after, even if one has 
no scruples against such a reckless waste of 
the gifts of nature. 

I have been led to make these observations 
after that the prominent exhibits 
show band-saws taking the place of the 
and 


noting 


remarking to the ex 


circular saws, 


* Ky permission 
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hibitor that there was Jess waste. ‘‘Oh,” 
he said, ‘‘ we saw more lumber,” as if that 
was the aim and end of the whole business; 
and I could but wonder if they had ever 
figured out what a saving of 10 per cent. 
of the log meant—10 per cent. less to buy, 
10 per cent. less to handle, 10 per cent. more 
in the woods. If to saw it better would 
raise the price a dollar a thousand, how 
many less thousand feet would they be able 
to saw and make the same money? The 
time will come, I believe, when they will 
ask that question with an exclamation 
point. When, too, will some one rig upa 
mill to ‘‘quarter saw” hard wood logs 
without waste? An easy thing to do, and 
a trick waiting hard for some one with 
courage to do it. 

One interested in logs, timber and big 
things will find in the ‘Big Tree Café,” off 
near the southeast corner of the grounds, 
one of the sights of the Exhibition. The 
counter of the place is made of a fir stick 
3 feet thick, 34 high, and 110 feet long, 
and when he considers that that is equal to 
sixty-three beams 12''x14’, 15 feet long, he 
is liable to fancy that it is one of the 
marvels from the State of Washington. 

Following up the wood industries and 
products, near the Big Tree Café, the 
Forestry Building will be found, and the 
exhibits from the foreign countries will 
show to the average American many speci- 
mens which will be a revelation, and the 
names to him unheard of before. The time 
will come, and that before pine lumber 
reaches a much higher figure, when archi- 
tects will reduce the amount of wood finish 
in a house, using a little nice wood well 
finished in place of a wide display around 
openings of white paint and oak graining. 
Like all the other buildings, there are 
wonders in the Forestry Building which 
will interest all, and adjoining it the Shoe 
and Leather Building is equaily interesting 
in its wonders, and the belting, perhaps, 
most so to the machinist. A roll of belting 
a foot or so wide, and twelve or fifteen feet 
in diameter attracts attention, although 
when one comes to think of it, there wasn’t 
much genius required to produce it. In 
the case of the belts six feet or more wide 
shown here and running in Machinery Hall, 
it may be that special skill was called into 
play in their construction, but one knowing 
nothing of the business is likely to fancy it 
more a question of dollars than skill. Un- 
less one has more time than we, he will have 
to skip many of the minor attractions. We 
left the southeast region, which in early 
June was not very inviting, though one 
need not do what we were compelled to do, 
pass the Krupp exhibit, which was then 
incomplete and not open to the public. One 
of the facts that may not reach the ear of 
the visitor is that one of the smaller guns 
has thrown a shot fourteen miles, and that 
if Mount Blane had been between the gun 
and where the shot landed it would have 
made no difference, the shot would have 
gone over the top. This gun, I suppose, 
is no larger or better than our own, and 
likely our 13’ cannon would do the same, 
though I have not heard of its doing that, 
but the 164" gun is way beyond the largest 
of our own, and I fancy the long hollow 
steamboat shaft is beyond our facilities, and, 
likely, beyond our wants. 

What a glory on modern mechanics these 
great guns, armor and implements of war 
confer; what a sad commentary on modern 
civilization. Think that nations, civilized 
nations, Christian nations, rulers and fol- 
lowers should clamor for, glory in, and pay 
for these modern engines for the destruction 
of human life. ‘‘ In time of peace, prepare 
for war,” the worst sentiment ever framed 
in the English language, has one redeeming 
feature; while the preparation goes on, the 
money goes into the workmen’s hands, and 
the experience obtained may be turned to 
peaceful pursuits. 

Near Krupp’s Building and the lake is 
located the reproduction of the old Spanish 
Monastery, true to size, and containing all 
that could be obtained of all the relics con- 
nected with the life of Columbus; all 
historical, interesting and instructive, but 
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the furthest removed from modern me- 
chanics of all things to be seen. Parts of 
the old boats, an old cannon, pictures, writ- 
ings, and other relics. Near by are the 
reproductions of the vessels, as also that of 
Lief Erricson, and one can take his choice 
as to whether he pays homage to the Italian, 
the Norseman or the Cabots. It will make 
but little difference to either. 

Walk along through the Casino, the Pert- 
style, and the Music Hall, looking back 
over the basin, and get another view of the 
grand architectural effect, oblivious, if possi- 
ble, to the fact that it is all make believe, 
and that it is all so soon to be swept away. 

The Peristyle is in itself a wonderful 
piece of work. Something like a hundred 
columns 4 or 5 feet in diameter, and forty or 
fifty feet high, beautiful in their propor- 
tions, set in four lines, carrying a roof wide 
enough to cover the whole, likely fifty or 
sixty feet wide by six or eight hundred 
feet long, with statuary on top, and the 
whole forming an open screen between the 
grounds and the lake. Simply a structure 
for architectural effect. Such things as 
these must certainly be a surprise and a 
lesson to those who have never seen the 
stone originals, 

Running out from the Peristyle into the 
lake is a long pier, and on this the traveling 
sidewalk run by electricity, and that fur- 
nished by engines in Machinery Hall. This 
traveling sidewalk is a double construction, 
one walk or platform inside the other, each 
level with the floor of the pier; the outside 
one traveling about as fast as one can step 
on without being upset, and the other at 
double the speed, and provided with seats 
upon which, for the sum of five cents, one 
may experience the novelty of getting 
around a little easier and cheaper than stay- 
ing at home. 

Returning to the grounds one is at the 
south end of the Manufacturer’s Building ; 
that is the large one of the group, a build- 
ing very nearly a mile around, and the out- 
side wholly acolonnade. Immense columns 
and pilasters, and a walk or veranda fifteen 
or twenty feet wide. Inside, for 150 feet or 
more, it is two stories high all around, and 
in the center the great room nearly 400x 
1,300 or 1,400 feet. One mistake has been 
made in limiting the number of entrances, 
and where there should have been entrances 
in the corners above all other places, they 
are filled in with restaurants. Not but what 
restaurants are good things, but they would 
have done just as well any where else, and 
visitors going from one part of the grounds 
to the other are sure to start to go out of the 
corner of a building, and finding the road 
blocked, have half the width of the building 
to retrace their steps. 

Once inside the building, among the 
thousands of things to see, do not fail to 
notice in the Spanish section a reproduction 
of one of the old Mosques; the Italian bronze 
and marble art work ; the French exhibit in 
full, and to some the religious images may 
be interesting. There is a perfect reproduc- 
tion of Peter’s statue in St. Peters, Rome— 
the one where the big toe has been kissed 
away by devotees, Inthe Germanexhibitdo 
not fail to notice the iron gates, and that they 
are specimens of blacksmith work, also the 
Nuremburg exhibit, background and all. 
In the Russian section there are the Firs 
and Malachite table tops and ornaments that 
certainly ought to astonish people. Com- 
pare these products with the Arizona petri- 
fied wood ; and they are comparable, except 
in the finished product. 

In the Swiss section, among the other 
things, there is the best watch ever made in 
the world. The element of “position,” 
one of the difficulties in making a perfect 
watch, is overcome in a very ingenius 
manner. It seems to me that when a person 
has a chance to see the best of anything of 
its kind the world has ever produced, that 
it is best to embrace the opportunity to see 
it, particularly when the thing is one that 
thousands of men have been hundreds of 
years working to accomplish. And yet 
very few see this watch or pay special 
attention to it, while there is one of the 
greatest of crowds in the whole exhibition 
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around the one day’s product of the Ameri- 
can Watch Company. Simply 2,000 move- 
ments of the various kinds manufactured 
by that company in one day. Meritorious 
beyond question, but it is not merit but ex- 
tent of display that draws the crowd. 
However, so long as I will go in with the 
rush to see the Kohinoor, or to hear Patti, 
but not to see a dog fight, it is no reason 
why others should not do differently. 
Joun E. SWEET. 
a 
Letters from Chip. 








BIOLOGY IN MACHINE DESIGN, 


Mr. Epiror: Bircball has a new hobby 
—this time it is legs. When I dropped in on 
him recently he was very enthusiastic over 
a new machine he had just built and called 
my particular attention to the supporting 
base, which I admitted was of very pleasing 
design. 

It appears that he was making this ma- 
chine—a nipple threader or something of 
that sort—for a plumber by the name of Tal- 
bot, who had some ideas as to how such a 
machine ought to be made. Birchall got a 
hold of the idea 
Talbot wanted 
worked out, and 
gave his drafts- 
man some rough 
sketches from 
which to work 
up a drawing of 
the general 
arrangement, 
suggesting at 
the same time 
that the working 
parts be mount- 
ed ona flat plate 
which should be 
raised to the 
proper height 
from the floor 
by cast legs of 
the usual lathe 
pattern; the 
spindle could 
then be support- 
ed by a pair of 
pedestals resting on this plate, which would 
also serve as a base for the attachment of 
other parts. 

When Thomson was sketching in the legs 
Talbot came in the shop to see how things 
were getting along, and he was shown the 
penciled drawing. It struck Talbot as 
somewhat odd, when he saw the side view 
as represented in Fig. 1, that the part of the 
leg which rested on the floor should be so 
much smaller than the upper part where it 
joined the flat plate, while, on the other 
hand, the base of the pedestal where it rest- 
ed on the plate was larger than the upper 
part—exactly the reverse of the lower sup- 
port. 

‘““Why,” asked Talbot, ‘‘should these 
two pieces—both used for the same purpose, 
that of a support—why should these two 
supports have such a totally different shape ? 
If the pedestal with a generous base and 
tapering lines towards the bearing is correct 
in design why should this same principle 
not be employed in the design of the leg 
support ?” 

Birchall argued the case with him for 
some time, but as he wanted to suit his cus- 
tomer he finally said that of course it was 
not necessary to have that kind of a base; 
he only had Thomson arrange it that way 
asa matter of convenience in building the 
machine, and then, besides, he thought he 
could use a leg pattern which he had on 
hand and thus save expense; but as Talbot 
had said he didn’t care if the machine did 
cost more as long as it was built according 
to his ideas, why, of course, they could alter 
the plan and throw out the leg arrangement 
altogether. 

* 








‘Fig.l 


* x x * * * 

As a result the flat plate and lathe leg 
were discarded, instead of which there was 
substituted a column support which was 
very neat, stiff and heavy, resembling in its 
general appearance an oblong pedestal wider 
at the base than at the top in both the front 
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and end views. Fig. 2 shows the base as | 
sketched it on the setting up floor. 

In talking over the subject of supports 
Birchall said that he had been in the ma 
chine business for thirty-five years and had 
seen a good deal of machinery, but it neve: 
occurred to him until pointed out by tha 
plumber that the lathe leg to which we hay: 
become so accustomed could, with a litt 
change in regard to spread, be used to ad 
vantage upside down, and the more he 
thought about the thing the more it seemed 
to him that the lathe leg support was not th« 
best construction for the purpose. 

I ventured to suggest that the design 
of the lathe leg was simply copying natur: 
and showed him the similarity between th: 
leg of a horse and a well-shaped lathe lec, 
both sketched from the side. ‘‘Yes,” sai 
Birchall, ‘‘I made a similar remark to my, 
customer, but he did not think I hac 
strengthened my cause any. He said, ‘ You 
machine men try to imitate nature in you 
designs, but you don’t copy the right thing 
Now take, for example, your horse; the legs 
are strong and well built and of symmetrical 
proportions, there are no sharp corners, and 
where they join the body they are wider 
than at the knee and foot; if I were to get up 
an automaton to walk or move as a horse 
does, I should expect to copy his anatomy 
in this respect, and would go a little farther 
and put jointsin the legs. As an automatic 
horse it might be a success, but as a useful 
means of locomotion it would be on a par 
with the winged flying machines in which 
the inventor copies the motions of a goose. 

** ‘On the other hand if the machine were 
intended to be firm and rigid I should want 
a base more like a tree trunk—big at the 
bottom. I suppose one reason why you use 
the lathe leg smaller at the bottom is on ac 
count of assumed irregularities in the floor, 
but here the floor is at fault and should be 
made to suit the machinery it is to carry- 
not the machinery to suit the floor. 

“« ‘Now I’m not much of a mechanic, and 
have not been around machine shops very 
much; perhaps if I got around more | 
would become used to these things »s vou 
have, and would think they were all right, 
but as itis I think you could get more and 
better work out of some of your machines 
if they were not so weak in the knees.’ ” 

x * * * * * * 

“Well,” Birchall continued, “I thought 
there was some truth in all of this talk and 
since my attention was first called to it I no 
tice that the lathe leg style of machine support 
is being replaced by a column, or base sup- 
port, and that in a great many cases where 
legs are used the design is such that the 
wider part is at the bottom—not at the top 
as formerly. Look at the Putnam lathe leg, 
for instance; is anything neater than this, 
and does it not give an appearance of rigid- 
ity to the whole structure ? 

“Then there is the cabinet leg of other 
makers which also fills another oftice—that 
of tool or scrap cupboard, 


























Fig.2 


‘Sometimes the cabinet leg is found un 
der the headstock of a heavy lathe, and a 
light frame leg is used at the other end of 
the bed, reminding one of an elephant with 
the hind legs of a horse; these machines are 
in a transition state and will eventually 
possess two cabinets according to the laws 
of evolution. 

‘‘In certain other machines the cabinet is 
modified and forms a substantial base or 
column as seen in the various modern forms 
of shaper, grinding, milling and other tools. 
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It used to be the style to set small milling 
machines, tapping machines, grinders and a 
variety of special tools on short legs screwed 
to a flat plate which was supported by a 
form of leg whose cross-section was the L- 
shape of the familiar lathe leg or its section 
was elliptical, star, I, T, or some modifica- 
tion of these. 

“The short legs are now seldom used ex- 
cept in screw machines and we find the same 
tools mounted on columns or other box 
base. 

“T never used to think much about the 
form of tools so long as they would work, 
but I can see there is a good dealinit. In 








Fig. 3. Emery Grinder, 1878. 


these days of close competition more and 
better work is demanded of a given tool, 
heavier machines are built accordingly, and 
tool builders are awake to the necessity of 
providing substantial supports for their ma- 
chines.” 

¥ * * *% * * * 

Is there a fashion, Mr. Editor, in machine 
tools as in spring bonnets, or must we as- 
sume that the doctrine of the survival of the 
fittest obtains here ? 

I have been looking up the matter since 
Birchall’s talk, and have added some pages 
of very interesting and instructive cuts to 
my scrap book, which, though not com- 
pletely showing the process of evolution, 
they do show some changes that have oc- 
curred during the last fifteen years. The 
architectural style of design with its fluted 
columns, beads and fancy scrolls has almost 
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Fig.4, Emery Grinder, 1893, 


entirely disappeared; the weight of the ma- 
chines has been increased from 25 to 50 per 
cent., and the style of support has under- 
gone a radical change. 

A good point obtained by the use of the 
column support is that the greater amount 
of metal in the base acts as an absorbent to 
the vibrations set up in the machine—in 
high-speed machinery this is an especial ad- 
vantage. Compare, for instance, the emery 
grinders represented in Figs. 8 and 4; the 
design of the latter is not only much neater 
and more compact, but there is no compari 
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son in regard to the stiffness of the ma- 
chines, nor the work which each could pro- 
duce. 

Mere weight in the frame will not secure 
stiffness, but if the metal be properly dis- 
posed to resist the strains in a given ma- 
chine, an increase in weight will secure stiff- 
ness if the shafts and working parts are of 
ample size. 

* * * * * * * 

Compactness and convenience are features 
generally found in the came machine, but 
not always. Who of us has not had to walk 
around a planer and climb over a pile of 
castings in order to raise the cross slide, be- 
cause the gear shaft was not provided with 
a wrench or handle at each end? And how 
convenient it would often be if we only had 
a handle on both ends of the horizontal 
feed-screw of a planer ? 

In selecting a tool the pertinent question 
to the manufacturer is not which of the two 
machines will take the larger chip, nor 
which is the cheaper, but which will enable 
aman to turn out the greater amount of 
work per day ? 

Jonvenience in changing work and speeds, 
location of working handles, rate and _ relia- 
bility of feed, ease and rapidity in changing 
and setting tools, convenient and efficient 
means of lubrication, size and accuracy of 
bearing surfaces; these are points which 
make one machine superior to another, and 
when these features exist along with stiffness 
and ample belt surface we have what may 
be called a good tool. Cur. 

ee 
The Antwerp Exhibition. 

We are in receipt of a copy of the ‘‘ Gen- 
eral Programme” of the Antwerp Interna- 
tional Exhibition of 1894, which is to be 
held in Antwerp, Belgium, beginning May 
5, and continuing six months. It is under 
the high patronage of his Majesty the King 
of the Belgians, and the honorary president 
is, ‘‘his Royal Highness, the Count of 
Flanders.” 

The main buildings of this exhibition will 
cover about 120,000 square yards of ground, 
and will be constructed of iron and steel, 
roofed with zinc. 

In the Halls of Machinery and Electricity 
a charge will be made for space at the rate 
of 60 francs per square meter, this charge 
being reduced one-half in the case of ma- 
chines supplied with power and working at 
least five hours daily. Full information 
regarding the exhibition may be obtained 
by those who may exhibit by addressing 
the Antwerp Exhibition, 9 rue 
Antwerp, Belgium. 


Gerard, 
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It is reported that the steamship ‘‘ Rappa- 
hannock,” one of several steamers built for 
the Chesapeake & Ohio Steamship Co., was 
recently launched from the yards of Messrs. 
Alexander Stephen & Sons, Clyde. This is 
the first one of three vessels which this firm 
are building for the above-named steamship 
company; another three steamships are 
being built by Messrs. Furness, Withy & 
Co., Limited, of West Hartlepool. 
vessels are intended for service 
England and Newport News, Va. 

The ‘‘ Rappahannock” is built of steel, 
870 feet between perpendiculars, 44 feet 
beam, and 314 feet deep. The cylinders of 
her triple-expansion engine are 28, 46 and 
75 inches diameter by 54 inches stroke, and 
will run with a steam pressure of 165 
pounds. She is mainly intended for carry- 
ing cattle and cargo, and there are spare 
rooms of a comfortable kind for a limited 
number of first-class passengers. Her carry- 
ing capacity is from 5,000 to 6,000 tons. 
The whole of the accomodation is heated by 
steam; the vessel is lighted throughout by 
electricity, and the ventilation is said to be 
excellent. 


These 
between 
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A very interesting series of experiments 
with the Sims-Edison electric torpedo have 
lately taken place under a special commis- 
sion appointed by the French Minister of 
Marine. On the 12th inst. three buoys were 
moored out at sea, at some distance from 
the Caraque Battery, and the electrical en- 
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gineer was requested to steer a torpedo 
round each buoy in succession, to test its 
electrical steering capacity. The sea being 
rough a successful result was unlooked for ; 
but on the order being given to start it was 
at once seen that the weapon was under 
complete control, the torpedo passing round 
each buoy in succession, stopping, starting 
and returning to the point of departure at 
the will of the operator. The roughness of 
the sea appeared to have no effect upon it, 
the speed attained being 11 knots, and the 
cable paid out 14 kiloms. On the 19tha 
special trial of speed was made, the sea be- 
ing high, when two miles were covered by 
the torpedo at the rate of 184 miles an hour. 
With such present possibilities, what may 
not be urged as capable of accomplishment 
in the future ?— The Hngineer (London). 
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T. C. Robertson will establish a print works plant 
at Pickens, S. C. 















Cc. Ehrhardt will establish a cotton manufactory 
at Ehrhardt, 8S. C. 

The new Enterprise Hosiery Mill has been started 
at Elizabethville, Pa. 

The Salem (N. J.) Knitting-mills have again been 
placed in running order. 

M. G Shaw & Sons may establish a sash and blind 
manufactory at Bath, Me. 

The Consumers’ Paper Co. is building a straw 
board mill at Westside, Ind. 

Cc. P. Maxwell, Lisbon Falls, Me., is erecting an 
addition to his iron foundry 

The Toronto Railway Company will establish a 
foundry plant at Frederick, Ont. 

A 170x50 foot addition is being built at the Ontario 
Bolt and Forge Works at Toronto. 

Paterson & Corbin will further enlarge their car 
manufactory at St. Catherines, Ont. 

The Orion Knitting-milis, of Kinston, N.C 
put in additional knitting machinery. 


, will 


The Leibach Woolen Co., of Lycoming, Pa., has 
been formed, with a capital of $30,000. 

The Quabog Hosiery Co, has procured land at 
Westfield, Mass., and will shortly build. 

The Snyder & Son’s Co,, of Piqua, O 
a large saw-mill plant at Meridian, Miss. 


, will build 


here is talk of a gravity system of water works 
being put in operation at Angelica, N. Y. 

A large paper-making plant will be erected by 
Remington Brothers, of Watertown, N. Y. 

The Naubuec paper mill, recently destroyed by 
fire at Waterbury, Conn , will be rebuilt &t once. 

A new straw manufacturing concern is to be 
started at Stamtord, Conn., by T. B. Smart & Co. 

It is reported that the Arlington Mills Mfg. Co 
will build a $12,000 manutactory at Wilmington, 
Del. 

The Holly Manufacturing Company, at Lock 
port, N. Y., is greatly enlarging its plant in that 
cily. 

It is said that a six story addition, 40x60 feet, 
is being built bs the North Galveston (Tex ) Hosiery 
Mill. 

The citizens of Andover, N. Y, have to builda 
system of water-works at a cost of from $15,000 to 
$20, 01 0, 


The has made 
necessary repairs to its car and machine shops at 
Macon, Ga. 


Macon & Northern Railroad Co 


D. Willing will immediately rebuild his 
working establishment, recently burned, at 
ristown, Tenn 


wood- 
Mor- 


The contract has been let for building the Hogan 
Paper-mill at Cedarville, O. The main building is to 
be 300x60 feet. 

The International Kier Mfg. Co. has been formed 
to dye and bleach fabrics at Paterson, N. J 
tal, $2,000,000, 


; Capi 


Stevenson & Co., stove manufacturers, 


their plant 


will build 
a large foundry at on Second street, 
Philadelphia, Pa 

J.uH Ridgway, Pa., are moving 
into their new shops, which are of the most mod- 


McEwen & Co., 


ern construction. 

At Heflin, company has been formed 
to manufacture cotton gins, operate foundry and 
machine shop, etc. 


Ala., a 


The cotton factory buildings at Talladega, Ala., 
are being put up very rapidly, and will be com- 
pleted by September 15, 

The Ajax Iron Works, Corry, Pa., will put upou 
the market anew design of hot-air furnaces, both 
portable and brick settings. 

The Waterloo (Ont.) Woolen Co. are making 
additions to the plant, thereby furnishing employ 
ment for 75 or 80 additional hands. 

It isreported that the Boonton (N. J.) Tool Co, 
will remove to Utica, N. Y., and that its plant 
there will be in operation by October 1. 
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The directors of the Eufaula (Ala.) Cotton-mills 
have increased the company’s capital stock from 
$100,000 to $150,000, and will add new machinery. 

A $50000 stock company has been formed to 
erect a knitting-mill at Enterprise, Miss. Contract 
for buildings has been let; will employ 175 hands. 

A. D. Clark, W. H. Clark, Joseph Streiffus and 
others, all of Findlay, O., have incorporated the 
West Virginia Glass Company, of Wellsburg, W. 
Va. 

The Woonsocket (R. I.) Eleetrie Machine and 
Power Co, is to erect a brick structure in a short 
time. The building will be 143x35 feet and 29 feet 
high 


It is reported that the Albany (N. Y.) Railway 
Company will increase its capital to $1,500,000, 
and introduce an electric system of propulsion for 
its cars 

The building for ‘he new Mooresville (N. C.) 
cotton mill is nearly completed, and the company 
expects part of the 
month. 


machinery to arrive next 

The Diamond Car Coupler Co., of Chieago, I1., 
has organized with capital, $500,000 Incorpora- 
tors, John B. Leguard, Fred. Stafford and Charles 
Shreve. 


It is announced that a Washington capitalist has 
paid $5,000 for a site on which he will erect exten- 
sive machine works for different purposes in Alex- 
andria, Va. 

The Dixon Steam 


Engine and Machine Co. has 
been organized at 


Newburgh with a capital of 
$300,000. Directors, G. Van Nostrand, ( L. Waring 
and others. 


The Ouachita Manufacturing Co., of Camden 
Arkansas, bas been 
$65,000. Incorporators 
son and others. 


incorporated with capital 
D. Newton, T. D. Thomp- 


The Columbia Brass Works, of Erie, Pa., capital 
stock, $60,000, has been incorporated for the man- 
ufacture of metals, ete. T. M. Nagle, of Erie, Pa., 
is interested, 


Che Pennsylvania Steel Refining Company, anew 
organization, has secured possession of the steel 
works at Greensburg, Pa., and will put the plant in 
operation shortly. 


It is stated that a company which will make 
plows and cars for the South American trade, has 
purchased a site for a factoryin what is known as 
New Alexandria, W. Va. 


The City Passenger Railway Co., Baltimore, Md., 
is to build shops for making and repairing its elec- 
tric and cable cars. The shops will be equipped 
with all the necessary machinery for the purpose, 

W.H. Baldwin, Jr. & Co., itis reported, will erect 
a flouring-mill on the Little Patuxent river at Sav- 
age, Md. Steam and water-power will be provid- 
ed, and the mill supplied with the most improved 
machinery. 


The Cortland Forging Co., Cortland, N. Y.. will 
erect three new wooden buildings, of two stories, 
18x100, 30X36 and 18x40 feet respectively. This will 
double their capacity. 


Considerable new machin 
ery will be added, also. 


The shops of C., N. Y. & WLR 
N. Y., are running overtime until 
with full number of 


R., Angelica, 
10 o’cloeck P.M. 
hands. These shops are very 
busy rebuilding locomotives, and there is no indica- 
tions of force being cut down. 


The J. A. Fay & Egan Co., of Cincinnati, have 
just recived an order for a complete outfit of ma- 
chinery which is to goto Cape Town, South Africa, 
to equip a furniture factory there. They report a 
steady increase of foreign business. 

\ very neat pamphlet entitled, ‘Electric Light- 
ing and Power,” has been issued by the Colburn 
Electric Mfg. Co., of Fitchburg, Mass. It gives an 
account with illustrations of the generators and 
motors made by the company named. 


Falls (N. H.) cotton-mills are now 
building a 2-story brick boiler house 


The Salmon 
The struct- 
ure is now up to the second story, and will be 
completed as soon as possible. The boilers have 
arrived, and are being placed in position. 

The directors of the Springfield (Mass.) Street 
Railway Co. have voted to furnish their own power 
for the electric cars, and will at once prepare 
plans and specifications for the power house and 
let the contract for the building and the engines. 

The Emery Wheel Co. has 
started the manufacture of emery wheels of vari- 
ous kinds at 455 West street, New York City. Some 
new processes are employed that are claimed to 


German-American 


give superior results especially in vuleanized 
wheels, 


The people of Mission City, B. C , are in negotia 
tion with a Scotch manufacturing company, with 
a view to securing extensive 
mill, it 


woolen-mills. The 
is reported, will be one of the largest on 
the coast, and employ between 200 and 300 opera- 
tives ut the start 


The Audible Electric Block Signal Co., of Cam- 
den, N. J., has been formed with a capital stock of 
$1,000,000 for the manufacture and sale of railroad 
signals, S. T. Kerr, E. H. Cornell, 8. Harper, of 
Philadelphia, and L. Z. Noble, of Camden, 
among the stockholders, 


are 


The Graham Twist Drill Company, of Detroit, 
Mich, have issued an attractive and interesting 
pampblet entitled, ‘The Grooved Shank System.” 
It gives a history of ; 


the development and intro- 
duction of theirsystem of grooved shanks for twist 
drills, and may be profitably read by all who are 
interested in the matter of drills and drilling. 
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The Ideal Machine and Die Works has been | 
organized at Hartford, Conn., to do a fine grade of 
general machine work. A specialty will be made 
of furnishing punches and dies, models and gauges 
for guns, sewing machines and special machinery. 
The address is P. O. Box 655. 

The architect has made the preliminary drawings 
for a new plant to be built at Toledo, O., for the | 
Vulean Iron Works. It will comprise a machine 
shop, two stories, 250x105 feet; engine and boiler 
house, 30x62 feet. The buildings are all to be of 
steel construction, with iron truss roofs. 





The Duluth Brass Works has just located at 
West Duluth, Minn., having removed from St. 
Paul, Minn., where it was known as the St. Paul 


Brass Works. The Duluth Brass Works occupies 
a 3-story building, 40x80 feet, and will make a 
specialty of car brasses and other railroad work. 
The Brown Car Coupler of Washington, 
D. C., has been formed with capital of $100,000 for 
the sale of car couplers and other railway appli- 


Co., 


ances. The following are interested: Alex. H 
Semmes, Felippe A. Broadbeat, Horatio J. Lauck, 


Albert H. Scott and Philip C. Brown, all of Wash- 
D.C. 

Berlin Iron Bridge Company, East Berlin, 
Conn., has received the contract for the new power 
station for the Atiantic Improvement Company, 
Astoria, N. Y. There will be two buildings, a 
boiler house, @2 feet wide and &5 feet long, with a 
dynamo room 70 feet wide and 130 feet long. The 
dynamo room is supplied with a traveling crane to 
be furnished by the same parties. 


ington, 
The 


The Oswego Railway Spring Company’s works 
N. Y., are being enlarged by the addi- 
tion of a new building, 125x75 feet in size. The 
new building will be devoted to the manufatture 
of elliptical springs for locomotives, passenger and 
street cars, and when the department is completed 
and in use, about August 20, the entire plant will 
have a capacity of about thirty tons of springs per 


at Oswego, 


day. 


| ganized 


| their manufacture in the world. 





The Carolina Cotton-mill Co., at Newton, N. C., 
is preparing to begin the erection of its factory. 
The brick is being furnished, and work will soon 
commence on the building, which is to be 52x240 
feet, with lapper and engine room, Mr. J. R. 
Gaither is president of the company, and Mr. John 
P. Yount, secretary and treasurer. The capital 
stock is $50,000. It will begin making yarns, it is 
expected, on January 1, 1894. 


The Syracuse (N. Y.) Silver Metal Company, or- 
to manufacture of silver 
other metals, was incorporated at Albany 
The capital is $150,000, divided into #25 
shares. The subscribers to the 
capital stock are E. Elmer Keeler, M. D., J. Henry 
Hallock, M. D., Edward W. Parmelee, Rev. J. 
jarton French, 400 shares each; Timothy H. Teal, 
200 shares, and Thomas H. 4,200. 


compositions 
and 
recently. 
directors and 


Gordon, 


An enlargement to the Corey Needle Works, 
Manchester, N. H., which will greatly increase 
their productive capacity, has just been completed. 
As now arranged 175 hands will be employed when 
the plant is running at its full capacity. The con- 
cern manufactures needles for use in power-knit- 
ting machines, and is the largest plant devoted to 
The plant, when 
completed, will be valued at about $90,000, and 
will have a capacity of 2,000,000 needles a month. 








Machinists’ Supplies and Iron. 


New York, August 19, 1893. 
Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.50 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South 
ern brands of good quality are obtainable at $13.75 
to $14.50 for No. 1 Foundry; $12 50 to $13 50 for No 
2 and $11.75 to $12.50 for Gray Forge. 


Antimony—The market is unchanged. We quote 


L. X., 10.15¢. to 1044¢c.; Cookson’s, 10.25¢. to 10%e.; 
Hallett’s, 9.80c. to 9.85e., and U. S. French Star, 
1046e. 
















are authorities on the 
We have sold thousands to engineers 
like most books of this class. 


Key to Engineering, 92 pages, 30 cents. 


Engineers’ Epitome, 135 pages, 50 cents, 
Ihe above three post-paid for $1.00. 

Engineers’ Catechism, pages, 25 
which is an authority, 
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1 ENCLOSE ONE DOLLAR 


some of the good steam appliances you make,- 


rv 
Steam” for $10 it I could no. get another. 


MASON 


W. B,..MASON, Superintendent. 


MECHANICAL 


We publish several mechanical books neatly bound in leatherette and which 
subjects treated. 
They are 


Plain questions and answers about steam, 


Common Sense in Making Steam, 60 pages, 2 
Stamps taken 
cents, 
and was compiled for engineers about to pass examinations, 
Key to Engineering (enlarged), 174 pages, 

Following are from Practical Engineers, unsolicited. 


for a rt apt your gra’ d little books on steam, and some day want 
- BEL. CHER, RON DOU a es Sale 3 

VOULD NOT SELL “Key nein E ith 
WM. D. REEKS, at 


REGULATOR COPIPANY, Boston, [lass. 


BOOKS. 





They are written in plain language. 
not filled with advertisements 


More mathematical, with formule, 





cents. For owners of steam plants, 






We have bought the copyright of this book, 







50 cents, containing additional chapters and tables. 







eb. 





‘Common Sense in peaking and Using 
24, 189 


and 
EBLO, COLO., Sept. 







WALTER G. CHASE, Treasurer. 









THE GAS ENGINE, 


History and Practical Working, 


By DUCALD CLERK. 
With over 100 engravings. 12mo, cloth. $2.00. 


JOHN WILEY & SONS, NEW YORK. 


The Elliott Drill Press 


; FOR ANY LIGHT WORK 
LARGE RANGE OF WORK - LOW PRICF 





THE ELLIOTT DRILL. 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, 
SEND FOR CATALOGUE, 


MASS 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Keady Made Brass Gears. 
(iears Made to Order. 
Gear Cutting, 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South Lith St., 
Philadelphia, Pa. 


WANTED, New or Second-Hand Pulleys. 


Two auliere about 96 in. dia., 24 in to 30 in. face, 7% in. 
bore, or to be bored or bushed to that size 

Two pulleys about 60 in dia., %6 to 40 in face and 6% in 
bore, and one 5% in. bore, or tu be bored or bushed to that 
s1zZe 

Two pull ys about 108 in. dia., 24 in. to 
bore, or to be bored or bushed to that size 

Give diameter and length of hub, and tull dimensions and 
Weight of pulleys 

Address, stating price, 


THOMAS A. EDISON, ORANGE, N. J. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
_810 Walnut St., Philadelphia, 


¢ @ Our New and Revised Catalogue of Practical and Scien 
title Books, 88 pages, &8vo.. and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and tree ot postage to any one in any 
part of the world who will furnish his address. 


ke kee Flexible Metallic Fillet 
Ng 








1) in. face, 6% in 








For Pattern Makers. 8 Sizes. 


" WHITE, 44 N. 4th St, Phila. Pa. 








WE OA\O STAMP WKS) 


- 123 CHAMPLAIN ST. 
CLEVELAND. OA/O. pa 








SEND FOR PRICE LIST NO. 4e 


MARE YOUR TOOLS WITH A STEEL STAMP. 


Wanted—Situation by first-class mechanic, as 
general foreman or assistant in general machine 
shop and first-class engine works; thoroughly wu 
derstands indicator. J. D., Am. MACHINIST. 

Mech. engineer, graduated, German, 27 of ag; 
with several years of shop and drawing room ex 
periences in steam and gas engines, pumps an 
machine tools, wauts ‘eat as draftsman; bes 
references. Address Th. AMERICAN MACHINI 


Copper—The market shows no improvement, 
Sellers are holding out for 9 70c. for Lake Copper 
and buyers are offering 9c. for spot and future 
delivery, but no business is reported. Casting 
Copper is held at 914c. to 9c. 

Lead—The market is quiet: holders are asking 
3.40c. Some business in carloads has been done at 
3.35¢. 
Lard Oil 


Prime City is quoted at 65c to 67c. 


Spelter—The market is quiet, there are offer- mae 
ings at 3.85c. with the probabilitythat 3.+0c. would Wantei—Position as pel of boiler works 
buv. will take job laying out; by a man of large exper 
Tin—An unexpected advance has taken place | ence in handling a large body of men and turni: 


out Al work at lowest cost; references Al. Addres 


with sales of 60 tons September delivery at 18.65c. t 
Boiler Maker, AMERICAN MACHINIST. 


to 18.75c now held at 18.90c., and 80 tons August at 
18 80c. Spot delivery is quoted at 18.74c. 











+ MISCELLANEOUS WANTS 4. 


aly 


Bd WA N E D: ou Advertisements will be inserted under this head 
“ I “rr 35 cents per line, each insertion. Copy should be sent 


reach us not later than Saturday morning for the er 
ing week’s issue. Answers addressed to our care 
be for w arde ‘ad 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make atine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
care will be forwarded. 


C bees 2d hd lathes & planers. S. M. York, ( ‘lev’ d, 

Auto. Steam Flue Cleaners. Kelley Co., Erie, P 

For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, ( 

Light and fine machinery to order: Foot Lath 
Catalogue for stamp. E. O. Chase, Newark, N 

Drawings and designs of mach’y made at hon 
of an eng’r with various exp. Box 73, Am. Macu 

Thousands of tons of machinery se sal 
for sale at Geo. D. Slade'’s, Waterford, N. 

Rubber, metal and compositivn a, f 
earding & grouping: small rubber & metal work t 
order. John T. Usher, 116 E. 54th St., New York 

Witte Bros., pattern makers; fine work a specia 
ty; orders promptly. executed. 23 Carlton Ave 
)rear) Brooklyn, 

We will pay 


Wanted—Draftsmen to sell new comb. triangle, 
pat. protractor, etc. D. J. Kelsey, New Haven, Ct 
Wanted—Draftsman and machinist desires a 
change Address Box 75, AMERICAN MACHINIST. 
Wanted—Position about Sept. 15, by draftsman, 
with exp. designing gen. mach y. Box72, Am. MAcH. 
Wanted—Situation by competent mechanical 
draftsman. C. D., 1089 Broad St., Newark, N. J. 
Al pattern maker has $3.500 and services to in- 
vestin paying business. ‘** Push,’? Am. MACHINIST. 
Wanted—Position by first class pattern maker. 
Address P. M., AMERICAN MACHINIST. 

Young man wants position as assistant drafts- 
man where he can spend eer time working in ma- 
chineshop. Box 83, Roselle, N. J. 

Tool maker, steady; 12 years’ experience modern 
machinery and tools, cutters, taps, dies, etc., wants 
position. Box 71, AMERICAN MACHINIST. 
Wanted—Position by a_ first-class draftsman. 
graduated and with practical exp.in hoisting, steam 


en eents each for copies of t} 
AMERICAN MACHINIST Of December 4, 1886 issu 
must be unsoiled and in good condition. Ameri 
CAN MACHINIST PUBLISHING COMPANY, 203 Broa: 
way, New York. 

For sale—A complete set of patterns for a 12x 
screw cutting automatic cross-feed engine lath: 


and general machinery. Box 74, AM. MACHINIST. with all modern improvements; easy to. build 
Draftsman (designer), experienced inmach.tools | some new features, and a very good tool roor 
jigs and general machinery, desires position. Ad- | lathe; this isa bargain; patterns cost $250: will } 


sold for $100 cash. W.H. Ermentrout, Reading, Pa 


THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


dress Box 76, care AMERICAN MACHINIST, 














HOLYOKE, MASS. 
Blo | Ta ~~ Sc 2 
La 2Ses ~./jmuwSes2z= 
oul — 2 — Tr o & Sor, 
Lu we SSG MGS HE ES 
bene eo) = >. Ha ee 
Pittssurc, =_s c=>s wO=S Ss a 
Cnuicaco, — c> — oO = 2 sos cs 
New York. oe) Pa == c= PM =a 





aps, Dies, Reamers, Etc. 


Lightning and Green River Screw Plates. 


Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presse 
Tire Benders, Tire Upsetters and 
Other Labor-saving Tools, Send 
for Price List. 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCBEASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing. 
So_e REPRESENTATIVES IN THE UNITED STATEs. 
B.M. TONES & CO... 
11 & 13 Oliver St., NEW YORK: 








BOSTON: 143 Liberty St. 





SEBASTIAN LATHE C0. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 


"910 15 in, SWING 


Modern Design. 
Valuable Features. 
CATALOGUE FREE. 











IMW\ANUFA CTURERS OF 


WILDER M’F’G CO., 


DIES. Machinists & Tool Makers, 


Punch & Die Work & Tool Making of all descriptions, 
ESTIMATES FURNISHED. 
Specia! attention given to Electrical and Typewriter Work. 


219-229 Washington St., Salem, Mass. 


MACHINES. 


COLBURN ELEETRIC MFG: AG 


FITCHBURG, MASS 














FITCHBURG awe WORKS, 


MANUFACTURERS OF 


FITCHBURG 


AND 9THER s 
SEND FOR 


CATALOCUE E. 









14 inch Engine Lathe 


tHe CELEBRATED 


= & INGINE LATHE 


all | METAL-WORKING MACHINES 
=| FitcHBuURC, 








ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 









We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 

H.W. JOHNS MANUFACTURING CO. Jig °”“cescn"™ 

7 : ey NEW YORE 





MASS. 


87 Maiden Lane, NEW YORK. 
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DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 


3000 
VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


BERLIN IRON BRIDGE CO.) = 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 





i=l 
= 
Mm 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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Engineers, Architects and 
Builders of 





The above illustration is taken direct from a photograph and shows the construction of a Traveling 
Crane placed by us in the Machine Shop of The National Meter Co., at Brooklyn, N. Y. The 
building is the usual construction of brick walls, with wooden posts supporting wooden 
floors. The crane girders are attached to wooden posts, and the Crane has a 
travel the full length of the building between the posts. ‘Ihe plan com- 
mends itself where the parties desire to control a limited floor 
space in a building already built. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


THE FOK PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging tat le. 





SECOND-HAND AND NEW MACHINERY 


84x84x164¢ ft. Planer. Niles Tool Works, three heads. 
Planers. 62in.x22 ft. Planers. 25in.x5 tt. 
cr “ 





mick Return, Stroke a 42 in.x16 ft. : 24 in. xd&6 ft. 
Under Perfect Control. “36 in x12 ft. “Mh in.xé ft. 
Can be Instantly Al- “ 31 in.x8 ft. 22 in.xd ft. 


26 in.x7 ft. 
90 in. x 20 ft. Engine Lathe Triple Geared. 
80 in.x18 ft. Engine Lathe Geared Face Plate. 
52 in.x35 ft. Engine Lathe Horizontal Boring Machine, one end. 
30 in. x28 ft. Pond Machine Tool Co. Shafting Lathe. 
36in.xl6ft E ngine Lathe. 
THE FOX MACHINE 00., sein, x18, 1, 16, 18 ft. Bed 
e eC 

$25 N. Front St..Grand | 93 jp _x22'f ‘ine ? 

Rapids, Mich. Chicago | 3 in.x22 ft. Engine Lathe, cheap. 


ag > 1-16 in. or 24 in. 
o Screws to Monkey 
with. Powerful. Quick, 
Accurate. Write for 
circular. 


New Engine Lathe. 








25in.x12, 16, 20 and 24 ft. Bed. New 
Once, Machinery Hall | 23 jn.x10, 12'ft. Bed. do > 4 
Annex, Section 13, Col- | 29 in.x 5, 6, 8 & 12 ft. do 2d Hand do do 
umn J 43. World’s Co: | igin:x 6,7&8ft. do New& do do do 
lumbian Exposition. I7in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15 in.x 6 & 8 ft. do do do do do 


Car Axle Lathe, Bement. | Driving Wheel Lathe 88 in, 

15, 16, 18, 25in.Crank Shapers. | Wheel Quartering Mach., 

20, 24, 26 & 30 in. Geared Shapers. Double right and left hand, 
20, 22, 24, 28, 30 & 36 in. Drills, No. 0 Turret Lathe, 
Bolt Cutters. Am, Tool and Mach. Co., 

x and 10 in. Stroke Slotters. 24in. S 


SECOND-HAND AND NEW MACHINERY, 


Planers. 621 in.x22 ft. 


| Planers. 25in.x5 ft. 
42 in.x16 ft. sd 


24 in. x5&6 ft. 


‘ ° ‘ O44 wing, 8 ft, Bed, 
.« oa } of 2h inxs ~ Lot of Lincoln Pattern Millers and No. 1 P. & W. Millers. 
a 26 ae ft. oe 1N.XD IU. 2Spindle Drills. Garvin. 


No. 12 Turret Lathe J and L, 34 hole. 
1100 and 3000 lb. Bement Steam Hammer, 


9 in, x 20 ft. Engine Lathe Triple Geared. 
100 lb. Steam Hammer. | 


80 in. x18 ft. Engine Lathe Geared Face Plate. SEND FOR 
2 in.x35 ft. Engine Lathe Horizontal Boring Machine, one end, MAY LIST, 
in. x28 ft. Pond Machine Tool Co. Shafting Lathe, | 16 in.x42 in. Corliss and 16 in.x48 in. Brown Eng. 
36 in, x16 ft E ngine L: athe 300 H. P. Westinghouse Comp’d Engine. 
ft. 


$3 in.x27 GEO. PLACE MACHINE CcO., 


40H. P. Vert. Engine. N. Y.S.S. P. Co, 


in.xl2, 14, 16, 18 ft. Bed. 


New Engine Lathe. 
8 in.x22 ft. Engine Lathe, cheap. 





25 in.x12, 16, 20 and 24 tt. Bed New do do 
21in.xl0, 12 ft. Bed. do do do 
~Oin.x 5, 6,8 & 12 ft. do 2d Hand do do 120 BROADWAY, NEW YORK. 
1X in.x 6,7 &8 ft. do Newe& do do do 
i7in.x 8 ft. do do do do 
id6in.x6 & 8 ft. do do do do do 
bDin.x6 & 8 ft. do do do do do SPECIAL LIS t 
( *' Axle Lathe, Rement. | Driving Wheel Lathe 88 In, Ld 


, 18, 25in.Crank Shapers. | Wheel Quartering Mach., 
20, O4 & 30 in. Geared Shapers. Double right and left hand, 
20, 22, 24, 28, 30 & 36 in. Drills. No. O Turret Lathe, 
Bolt ¢ ‘utte ra. Am. Tool and Mach. (Co., 
*and 10 in. Stroke Slotter 24 in. Swing, 8 ft, Bed. 
Lot of Lincoln Pattern Mille rs and No.1 P. & W. Millers. 

2 Spindle Drills. Garvin. 

No. 12 Turret Lathe J and L, 34 hole. 

11%” and 3000 lb. Bement Steam Hammer, 

100 1b. Steam Hammer. | 
40H. P. Vert. Engine. N. Y.S.S. P. Co, 
16 in.x48 in. Brown Eng. 

H, P. Westinghouse Comp’d Engine. 


GEO. PLACE MACHINE CO., 


120 BROADWAY. NEW YORK. 


THE WELLINGTON BELT HOLDER, 


Large or small | Engine Lathe, 12 in. x 6 tt., complete 
belts shifted from : 5 16 ** x6 “ New Haven, complete 
‘2 = - = 18 ** x12" Hendey, 
driving pulley and aan aah ae 
held at rest, and “ “ gw xg 
easily slipped back chuck and cross ree. 
she achine “+ 20° 37 f.. N. ¥.8. Bung. Co.,com 
when machine is plete with chuck. 





SEND FOR 
MAY LIST, 


WILL BE SOLD LOW. 


Two Heads. A1 order. 
Machine. A1 order. 


Lincoln Milling Machine. Good order. 





with chasing bar. Good order 
Upright Drill, 40in., Bk. Gears, Auto. feed. 


loose pulleys,saves comp ee te, ond. rest and cross td. Alorder. 
belts, and is per- 24° x 12ft., Putnam. Good order. 


fectly safe. a ee ant F ; 
; in. x Sand 10 ft.; 36in. x 12 ft. Good order. 
It - cheap. Shapers, 6,8, 9, 12, 1! hand 22 in. stroke. 
Write for descrip- | Boiler Bending Rolls, * Improved Style,” 
tive circular and 
price list to 





Cut shows Holder in position 
beside driving pulley. 


COOKE & CO. 


9 
163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist. 


J. J. McCABE, 


SUCCESSOR TO 





N.Y. Mach’y Warerooms NEW YORK. 


Deond-hand Machinery. 


Upright Boring and Turning Mill, 38 in. swing, with 


Brown & Sharpe’s No. 2 Vertical Turret Chucking 


Brown & Sharpe's No. 5Screw Machine, 13¢ in. hole, 


Al order. 
Radial Drill of Extra Weight and Power, 43 in. arm. 
National No. 3 Double Bolt Cutter, with Dies. Good. 
Good order. 


epd. rest, cross 
Al order. 
Putnam, complete, with 
Al order. 


Good order. 


to be started. af * 20° x8ft., Heavy pattern, with 
It dispenses with chuck and cross fd. A1 order. 
“ - 2” x 18f.. 


Heavy modern avis, 
Planers, 22 in. x 5 ft.; 24 in. x 6 ft.; 24 in. x 8 ft.; 30 


Sand 10ft. 


LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size. Machinist's Size, 





H No. 


Taking anything from PRICE. 
inch inclusive See 

# to 1 inch inclusive. iepbaiasaeeiade Ve ing 44 
rice $5.0 : whe s “fae 
rene: eee fu 4 (with screws) 2 e5  oe 
Patented Dec. 25, 1877. 3 4 4 44 


IF YOU WILL “a THIS TOOL YOU WILL NOT REG RET THE EXPENSE, 
. W. LECOUNT, SOUTH NORWALK, CO 
SPECIAL MANDRE LS FOR SPECIAL JOBS MADE To ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO.. L’t’d. 21 Cross St., London, England. 


BORING «»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 


ELECTRICON 


The Best Anti-Friction Metal in the World. 


FOR ALL 


MACHINE, RAILWAY AND MARINE BEARINGS. 


HIGH QUALITY. LOW PRICE. SEND FOR SAMPLE, 


UNION ELECTRIC COMPANY, 
Manufacturers and Sole Agents, 45 BROADWAY, WN. Y. 
THE J. L. TAYLOR ({ri nanatacturers.” 
PIPE AND NUT WRENCH. 


PE & NOT WRENCH DAT 
C.t, 1891. 


HERMANN BOKER & CO., SOLe ACENTS, 


uane Street, New York. 































MENTION THIS PAPER. 











MANUFACTURERS OF 


MACHINISTS TOOLS} 


seo ror cataLogue. WORCESTER, MASS. 














(WORTHINGTON 
STEAM PUMPS 


FOR ALL DUTIES. 
ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD. 


Established a century ago. 


TOOLS, 
DRILLS, 
DIES, &c. 











FOR SALE. 


Second-hand 36-inch Eberhardt’s Patent Automatic 
Gear Cutters, for cutting SPUR GEARS only, also 
for cutting Spur, Bevel and Worm Gears, All in Al 
condition, being rebuilt at our own Works, These were 
taken in exchange for our new type. Also No, 3 Baker 
Blower, good condition, only little used, and one second 
hand 36-inch Full trainard Gear Cutter, good condition, 
and a bargain. Photos and full information write to 


HENRY R. WORTHINGTON, 
NEW YORK, 


PHILADELPHIA, 
ST. LOUIS, DENVER. 


BOSTON, CHICAGO, 





E. P. BuLano’s | !4 Dey St., 











GOULD & EBERHARDT, Newark, N. J. 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. $5 queen victoria st., London, Eng. 


Corner Lake & Kirtland Sts,, Cleveland, 0. 
100 & 102 Reade Street, New York 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWIST — AND o—_"" 








Endorsed by Practical Mechanics Everywhere. 


~ AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
! STEAM PUMPS FOR ALL DUTIES. 
Pp, 





+| THE BUFFALO STEAM PUMP CO., 
WORKS, BUFFALO, N. Y. 


gs {76 JOHN STREET, N.Y. CIT 
1 55-57 CLINTON STREET, CHICAGO, ILLS. 








BRANCH OFFICE 








Send for Catalogue: 











CA 


SH 


Will buy Tools cheaper than ever. 


WRITE 


Us! 


Let us tell you about some of the latest machine tools, 
especially in the turret lathe line. 


THE LODGE & SHIPLEY MACHINE TOOL CO., 


CINCINNATI, 


OHIO, U.S.A. 








WORCESTER, 
MASS. 


WYMAN & GORDON, 














Luana, Farneoven & Nonrow Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 TO 106 BATES STREET, DETROIT, MICH, 
















wai Hot ion 
ee or Neel 
A R. KING MEG. CO., 


ERIE, tith & (2th Sts., 
JERSEY CITY,N. J. 


MACHINERY AND TOOLS. 





Heavy Machine Castings. 








STEEL BALLS 


1g’ to 2’ in stock, sizes to 4’ 
to order. 


Circular and Prices on Application, 


Grant Anti-Friction Ball Co, 


Fitchburg, Mass,, U.S, A, 
PECK’S PATENT 


DROP PRESS, 


MANUFACTURED BY 


MINER & PECK MFC. CO., 
NEW HAVEN, CONN. 

















ENGINE LATHE. 


22 in. x 8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & co.,| 


li to DIETZ, GANG & CO., 


58 & 6O PENN OF os 
CINCINNATI, O., S.A, 


PRE EN ERR 


sical TOO 


Briocé 





oTHER 








Pat. KEY-SEAT 


PATENT UNIVERSAL 


ETTING GAUG= 
SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


DEPTH ANGLE AND 
J: w YE “ ¢o 
. BOSTON, M@aSS. Send for LIS 








EICKEN & COS CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 
SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Twist Drill, Tap, Punch, Reamer. Wood and Milling Cutter Steel and Blanks. 
The HIGHEST QUALITY; Inducements to the Trade and large Users. 


REPRESENTED BY | SARET & ig : Aats, 


spw vorstsn | IMPORTERS & EXPORTERS. (oe aee on oes 
A SPLENDID 16-INGH LEVER DRILL | BROMFIELD-PEARSON TECHNICAL SCHOOL 


CAT. NO. 8. at Wane Sew Powe. TUFTS COLLEGE, MASS. 
| Engineering Courses for Special Students, 


For Further Information Address 


GARDNER 0, ANTHONY, DEAN. 


ODERN LOCOMOTIVE 














THE GEO. BURNHAM CO., Worcester, Mass. 
Order now before our stock | 4 


RACTICAL ier nov etre oat st 
DRAWING.” CONSTRUCTION,” 


By J.G. A. MEYER. | ADDRESS: | By J. G. A. MEYER. 


This valuable series of 93 articles | ‘American Machinist, | Penge En =| yp Bg gos 


having been concluded, copies of the ns sonclud 
merican achinist  contai ining 
203 BROA DW AY, | them will be sent by mail to ony addres 


American Machinist containing | 
them will be sent by mail to any adc dress | | Ah : Beat oes 
in the S., Canada or Mex B52 
NEW YORK. | or single copi°s, 


in the U.S., Canada or Mexico, Lan gy .65, 
or single copies, 5 cts. each, postpai 


BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 





5 cts. each, meat paid. 








BUILDERS OF 


my) UPRIGHT, RADIAL, HALF AND FULL 
~ UNIVERSAL RADIAL DRILLS 


BORING AND TURNING MILLS. 








BLAKE & JOHNSON, 


WATERBURY, CONN. 


ea Nea Builders of WIRE FORMING MACHINES 


order. 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round half-round, flat, or square wire, 
similar in shape to Gieed » shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote +3 or either machine or the goods, whichever may be desired 


25° Bicycle and Labor Saving Machinery a Specialty. 


WE LEAD, OTHERS TRY TO FOLLOW. 


If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something eflicient and economical, 
write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, IND. 








E.W.BLISS CoO., 


1 ADAMS ST., BROOKLYN, NY. 
Western Office, 14.N. CANAL ST.. CHICAGO, ILL. 


Punching and Drawing 
Machinery. 


Presses, Drop Hammers, 





Dies, Shears, and Special 


OWNERS OF 


THESTILES & PARKER PRESSCO. 


When in Chicago cull at our Exhibit, Section 
28, Machinery Hall Annex 








THE LEADER HACK ut MACHINE 
Perfect 
Alignment 


Of Blade. 
Will ¥ 
cut 
STEEL at an 
angle. 
Frame rises 
on return 
stroke, say- 
ing wear on 
blades. ™ 
THE FRASSE COMPANY, 





19 Warren St., New York City. 







poston el eae & wor 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE 
300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 


BENCH STRAIGHTENING 


For General Use 


i 
TOOL ROOM 
and 


Roct’s Tonee Blast Rotary Blower. 


FOR 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


Ge & 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 










P.H. & F. M. ROOTS, Manufacturers 


CONNERSVILLE, IND. 
§. 5. TOWNSEND, Gen. Ag.) 168 & 165 
COOKE & C6., Selling Agts.) New York. 





—— 
SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL C0. 








SPRINGFIELD, OHIO in Writing Please Mention This Paper. 





Best Mechanical Construction. 


Washington St. 





Be ead asta oe: 32 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel - Rapid Generation of Dry or Superheated Steam—Durability —Low Cost of Main 
tenance —FEase of Transportation and | Ge neral Efficiency are among the advantages 
possessed by the ** Wharton-Harrison ”’ form of boiler 

Send for Descriptive Pamphlet—Drawings, 7 ifications, and Estimates promptly 
furnished for any amount of power from 4H P. up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. 
187 La Salle Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., Manufacturers of 
Philadelphia Portabie Drills, Hand Drills, 


ATLANTA, GA, 
9 No. Pryor Street. 











Boiler Shell Drills, Light 
Drill Presses. 


ELECTRIC MoToRS aa iy 


Specially adapted for driving 
whee Tools, Cranes, Eleva 
tors, Pumps, Presses and other 
Machinery. 


ELECTRIC GENE 
RATORS, 


For installation of Complete 
Power Plants. 


THE ONEIDA MFG. CHUCK CO., 


ONEIDA, N. Y., U.S.A. 
MANUFACTURERS OF PATENTED 


LATHE AND DRILL CHUCKS. 

THE LITTLE HERCULES DRILL CHUCK, combines in 
its gripping mechanism three unequaled principles known’ in the field of . 
mechanics, namely, the eccentric, lever and screw. In their combination ~ 
and relative proportion in this tool we are enabled to offer a much superior 
tool, guaranteed to meet the claims we make forthem. Write for Catalogue. 

















| The HOPPE he San | real Ti Purr 


Guaranteed to Prevent Seale in Boilers. 
o4 Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D- SPRINGFIELD, OHIO. 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
WORLD’S FAIR, 
Machinery Hall, 
Section 26, Cole 

amn O. 30. 


































2343 & 2345 
Callowhill St., 
PHILADELPHIA, PA. 


HICH SPEED POWER 








| TRAVELING CRANES. 


DRIVEN BY ROPE OR ELECTRIC 
MOTO 


MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts. 

PHILADELPHIA, Pa 


Send for Circulars 
and References. 


LATHE 
Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Go, | 


Wilmington, Del. 








Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 














333 bs aS St, 


I. Shiver & Co re teal 


MANUFACTURERS OF 


TRAVELING CRANES of 1% 5 and 10 Tons 
capacity, to be operated by Hand, or ae oriu part 
by E lectricity. 


FOR SALE BY 


Chas, Churchill & Co. Lia. 


21 Cross St., Finsbury, 
London, England 


The Sample 
Tells the Story. 


A sample of Dixon's pure, flake lubricating 
Graphite, with interesting and instructive 
p amphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 








= The National $ 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 
the boiler at 210° 
Fahrenheit 

so0,000 H, P. sold. 
Prices low. Satis 
faction universal 


The National 


Pipe Bending 
Co. 





82 River St. 
New Haven, Ct. 
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Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 
Made entirely of Steel, Body _— of but one 
d piece of Met 

Ask for Style B.—Holds from the easiest to %& inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


or, CHAS CHURCHILL & CO , Ltd , 21 Cross St., Finsbury, London, England. 
N. B.—See Exhibit at World’s Fair, Section 29, Column K, Machinery Hall. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO. 


HARTFORD, CONN, 
LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then priee. We have made im 

provements which greatly increase 

ne durability and accuracy of our 
tools. Please investigate our claima 
We carry a large variety in stock 
and design chucks and chucking 
tools for special purposes. Haws 
you read our late catalogue' 



















We now carry 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND, 





Jordan Planer Chucks, SKINNER CHUCKS. 





nee: . - Independent and Univer 

SEND FOR CIRCULAR, sal Chucks, Combination 

Lathe Chucks with patent 

c. Ww. JORDAN, reversible j ws, Drill 

4 Wayne St., Chucks, Planer | Chucks 
WORCESTER, MASS. and Face Plate Jaws, 








SKINNER CHUCK 00., 


New Britain, Conn. 


SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 


VOLNEY W. MASON & -. 1" FOREIGN AGENCIES: 


Roux et Cie , 54 Boulevard du Temple, Paris, 
MANUFACTURERS OF 


France; E. Sonne ‘nth: ul, Jr., Nueu Promenade No.5, 
. . 
New Patent Whip 3 ff 





|\CTa@NES 


CUPOLAS, LADLEsS, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE COURT, CHICAGO. | DETROIT, 





Berlin, Germany; Selig, Sonnenthal & C '0., 85 Queen 
Victoria St., London, E. C., England. 





Nonpareil Ratchet Wrenches. 


Made of best forged Tool Steel; are 
easily and readily adjusted and con- 
trolled. Can be made reversible in- 
stantly without removing from their 
work by throwing over the lever in 
slot of the handle. 

The Set of Combination Tools No. 1 
includes the wrench, two sockets, one 
for screw-driver, bit or reamer shank, 












Patent Friction Pulleys, 
Friction Catches for Connecting Shafting and Gearing, 
PROVIDENCE, R. I., U.S. A. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 


Do you know 

that we make 

the largest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 





with wood handle and one socket 
for drill shank and feed nut. The 
jaws on this wrench open from yy 
to 1} inches. 


Send for Illustrated Circular and 
Price List of various sizes. 


The Keystone Manufacturing Co., 
312 TERRACE, BUFFALO, N.Y 


PATENTS SOLICITED 


AND ALL RELATING BUSINESS CONDUCTED 
CORRESPONDENCE INVITED, 


EDWIN GUTHRIE, 


CORCORAN B’LD’c, WASHINGTON, D. C. 


CHAPLIN TRY AND CENTRE SQUARE. 





























| i =a eS CA wa 
E “al 
£\ 8 1 KE uFFELS ESSER co. | 


| / N Branch: 265 State St., Chicago, i cE 








\ WA Manufacturers of 
=e Drawing Materials, * 
| SN » Instru- | i Hy 
ments, &c. 





CATALOGUE 


German 


pom Drawing Instruments, Extra and Best Quality ; FREE. 
Drawing Instruments, Paragon, Duplex, Universal, Anvil Drawing 
Helios, Blue Process Papers, Scales, Triangles, T-Squares &c., &c, 
Catalogue on application. At Columbian Exposition: Liberal Arte STANDARD TOOL CO., Athol, Mass., U. S. A. 





Building, Section KE. M. 103, Manufacturers of MACHINISTS’ FINE TOOLS. 


HYDRAULIC MACHINERY, 








PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 


PACKINGS, ACCUMULATORS. 


The W. & §. Hydraulic Machinery Works, 


WATSON & STILLMAN, 





Proprietors, 


, 204, 206, 208 and 210 EAST 43d STREET, 
NEW YORK. 








Broaching ress. 


Improved Hydraulic Punch 
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A FA L K © N A U, 
11th Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed. 











HOLYOKE, MASS. 


Manufacturers of 


~~ POST, 


my SUSPENDED 


AND 


eh a Radial Drils 


From the 
smallest to 
the largest. 


SOFT GRAY IRON CASTINGS 


From \% oz. to 1000 ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA., N. Y. 


MACHINERY CASTINGS 


Fine soft machinery castings to order from pat- 
terns or drawings. Contracts taken for castings 
and machinery. Let us make you a price. 


L.E. HOYT & CO., 
WALTON, DEL. CO., N. Y. 

















SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 








jt pays TO EMPLOY AN EXPERT TO 


esign rapid, accurate and automatic 
machinery. Correspondence solicited. 


FRANK A. FOSTER, 


442 BUTLER EXCHANGE, PROVIDENCE, 7r. I. 


7| Milling 





BUBGIRIG 
CRANES 


AND 


TOOLS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, Wis. 
INGERSOLL MILLING MACHINE 60., 


Rockford, Ill. 
SLAB MILLING MACHINES 


up To 36” SQUARE, WEIGHING 22,000 LBs. 





Cutters 
Of any 
Shape. 





PATENTED DEC. 24, 1889. 


The Moore & White Co, 


15th St. & Lehigh Ave., 





PHILADELPHIA, Pa. 
MFRS. OF 
The '* Moore & White” 
Friction Clutches 


Cut-off Couplings. | | 


Send for Circulars. 








American Standard Gauge & Tool Works, 


on 
7 REAMERS 


bas inch to 5 inch. 


JAMES A. TAYLOR & CO. 
Send for New Pamphlet, 


MONEV SAVED. 














@-Latug Work 
same size each end. 


ComBinep Dritt AND ee ee 

Size of body 3-10 in.; Drill 4% in. and 3-32, ¢ 

a 15-64 in. ‘© 8-100 pha 7-100. 
13-64in.; ‘* 1-l6inch. Price $1.50 per doz. 

J. T. SLOCOMB & CO., Providence, R. |}. 





This is vacation time and perhaps you have shut down 
for awhile. Now is your chance to make all those little 
repairs and changes you have been contemplating so 
long. 

Hadn't you better fix up that Cutting-off Machine you 
use 50 much; you could not spare it before? You ought 
to put on those new tool blocks with shearing cut, anc 
avoid breakage of blades. They will soon pay for them- 

selves by the saving in this respect alone, to say nothing of 
the time saved. 

Send us the size of your machine and we will give you 

our price for changing over blocks. Price is not high and 
will increase the efficiency of your machine, 

HURLBUT ROGERS MACHINE CoO., 
South Sudbury, Mass, 









American Gas Furnace Co... 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Send for Catalogue, Estimates made for 
7, —— operation requiring 
h, even and control- 
able temperature. 


No. 80 NASSAU STREET, 
NEW YORK. 





NO KEYS. NO pipicliniustcer ic we » SUP PING: STUART'S PATENT 








= 3 Can be attach gh or removed in a few se 
in, 


Compression Wedge Coupling. 


SENT ON TRIAL. 


conds without 
njury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the perry 
Send for discount and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 





THE BEST \W/ORICMEN 
bit BES We SOINTINE HEE 


@ROBET 4 4 3 
SWISS FILES. 


| ~1ONT* 


IOMERY & ae. 





O MACHINE SHOP IS COMPLETE 
WITHOUT A SET OF 


ICHOLSOW S EXPANDING MANDRELS 








"W. H. NICHOLSON & CO., 


MANUFACTURERS OF 


| MECHANICAL SPECIALTIES, 


WILKES BARRE, PA. 





WRITE FOR OUR 


1893 CATALOGUE, 
THE GARVIN MACHINE CO, 


Laight and Canal Sts., New York, N. Y. 


Mailed free to any address. 


NEW TOOLS, REDUCED PRICES. 

















AUCTION. 


WORLD’S FAIR. 














For the purpose of raising spot cash we will, in the City of Chicago, on Wednesday, 


September 6th, 1893, at 10 A. M., sell at Auction, without reserve, to the highest bidder, our entire 


stock of New and Second-hand Machine Tools amounting to $200,000.00. 


The sale to take place at our Chicago Store, Nos. 68 & 70 S. Canal Street, and will consist 
of a complete line of our Standard Engine Lathes, Iron Planers, Shapers, Upright and Radial 


Drills, Milling Machines, Bolt Cisttera. Monitor Lathes, pe Machines, and Brass Work- 
In addition to the Chicago stock we will at once begin shipping from our 


ing Machinery. 


Warehouses at Cincinnati and elsewhere. 
The Tools will be offered singly and the sale will continue until all are sold. 


All Users of Machine Tools, Dealers and Competitors are cordially invited. and the 


highest bidder will get the Tools. 
HERE IS A RARE CHANCE TO MAKE YOUR EXPENSES TO THE WORLD'S FAIR. 


we LISTS MAILED ON APPLICATION AT CINCINNATI OR CHICAGO. 


THE LODCE & DAVIS MACHINE TOOL COQ., 


CINCINNATI, _ 














he ie ys. Paty yt 
aS OUR poked iia 























































BissTo 











Aveust 24 1893 


AMERICAN 


MACHINIST 





17 








MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-L 





Solid and Shell Reamers, Beach’s Paten 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New_ Bedford 
ip Increase Twist Drills. MASS. 4 


t Self-Centering Chuc kK, Bit Stock Drills, 










= F.E. REED & C0., 


Worcester, Mass., "| 


MANUFACTURE =& 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 


MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, tt! Liberty St., New Vork. 










2BY 24 | ae TURRET 







Send for 
4 catatogu: &\ 


for °92. 
JONES & LAMSON MACHINE CO.,| ¢ 


Springfield, Vt., U. 8. A. 








Back Volumes of the 
AMERICAN MACHINIST 
for 1880, ’82, ’83, 84, °85, °87, °88, ’89, 90, 91 and ’92. 

A FEW MAY STILL BE HAD. 





515 Phenix Building. Chicago. 


Address AMERICAN MACHINIST, 203 Broadway, N. Y. 





my 





UrvEnsaL Cure. ist - 
& REAMER GRINDERS. 
maa Ci avai avat- 10 


oe 


Oo. 





New Haven, Conn. 


Lathes, 
Planers, 
‘Shapers, 

Slotters, 
Etc, 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 


7. R. ALMOND, MFR., 


Y §3 and 85 Washington Street, 
BROOKLYN, N. ¥. 















NoOIsEStL»}Sss,. 





SEND FOR CATALOQUE, 


iSTER MACHINE SCREW CO 





nee ase!" 


nufacturers of Set, Cap & 
mann Screws, £ sat, Ca etc. 


SLIDING CALIPERS in all styles and graduation, 
plain and with CLAMP AND SCREW 
ADJUSTMENT, Small Micrometers, 
"7, ‘eq Fine Steel Squares, 
Surface Gauges, 


Ete. 

In use at some of the leading Schools, Universities, 
etc., who are well pleased with them owing to their 
superior quality and low prices. Ask your dealer 
torthem, orsend for new circulars with prices, to 


E. C. SMITH, CocumBia, Pa. 


GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHE) 
SHAPER, 


fae Write us for Photo 
-_ : and Prices. 


~~ BARKER'S IMPROVED — 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 













Liberal Inducement to Agents, 








SEND FOR CIRC ULAR 














Verticat Dritt Presses, 12 to 52 
7 inchswing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 


PRENTICE BROS.,{ 


WORCESTER, MASS, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS, CHURCHILL & 00, Lt'a, 
21 Cross St., Finsbury, London. 


























Te 
@ STARRETT’S UNIVERSAL 3 
. 

Surface Gauge 3 

. 

FOR TOOL-MAKERS. o 

. 

e No. 56. Weighs, 11 0 sin 
+ | | high Steel base, case hardened. @ 
\ if} ilas my improved Sleeve. Spindle @ 

can be set inany position from vertical @ 

| to horizontal. Scriber can be used 

below base for Depth or Marking ¢ 

Gauge. P * 

% PRICE, $3.00. e 
° Pools warranted. Catalogue free. 3 
L. S. STARRETT, 3 

ATHOL, MAss.,U.S.A. © 

London Agents > 

Chas. Churchill& Co., @ 

Limited, & 

3 21 Cross Street. & 
Finsbury, E. c.% 

3.4 AAA DAAAAAAAAAAAAAL 








o 


Something New in Mechanic 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring any 
geometrical figure, such as round, square, hexagon, 
octagon, triangle, diamond, star, oval, half-round, 
ete., In metals, wood or stone 

For particulars and prices address 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


ANY COMPANY 


contemplating the expenditure of a large amount in the 
establishment of a manufacturing industry, requiring the 
use of a thoroughly equipped Machine shop, Boiler shop, 
Foundry and Smith shop plant, well located on competing 
trunk lines of railroads and in a good labor market, is in- 
vited to address, STIMSON, WILLIAMS & ‘CO., 
Bryant Building, 55 Liberty St., New York. 








FOR 
Substantial, Well Made, 
Low Price, Patented, 


20 Inch Drills, 


With latest improve magni, x’ weve be 5 
Combination or Wheel Feed, ad- 


IW, 





, 


‘Sibley & Ware, 











D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE ! xX L MARK, 
- * . 


PIPE CUTTING & THREADING MACHINE 


Beware of Imitations. 


None genuine without our 
Trade Mark and Name. 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 

21 Atherton St., YONKERS, N. Y. 





BORING AND 


TURNING 
_ 


. Bickford, 


<“LAKEPORT, N. H 


THE MERRELL MFG. CO. 


Cor. Curtis and Charles St., 
TOLEDO, OHIO, 
Manufacture 
The Best 
and Most 
Complete 
Line of 
Hand 
And Power 


PIPE 
THREADING 
MACHINERY 
IN USE. 














&@7 Send for Catalogue. 


















SOUTH BEND, - __ INDIANA, 


Dp 
eo 
iP) 
eI 
= 
i—*) ~)y 
= > 
5 
pd 
’ THE cuy 
g 
- \,| Pipe Th TIS 
a Teading 
es achm 
3 ent 
= ean TIN( fot 
7 EADING 
Lee | 
I” Send A Hand or ACKINERY “ 
. Catalog uls*rated Power, oe 








SELF A 


Steam and Steam 





MAKE YOUR- 


The course embraces instruction in Arithmetic, 


Moderate Charges, 


charge of, or to superintend the manufacture of Machinery, 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


Engines, Strength of Materials, 
Diplomas Awarded, 


Algebra, Geometry, 
Applied Mechanies, Boilers. Machine 


Trigonometry, 


De sign, Electricity, Ete. To bes gin, 


senda for Free Circular Giving full Particolars. 


Elementary Mechanics. Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 


Stude nts need only know how to re ad and write. 





SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


N. 
1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 










85 HAMILTON 
LAM 


N. E. Cor, Water & Market Sts, 


7 16”, 22”, 26”, 32” and 36/’ 
Back death and Power Feed 


DRILL PRESSES 


A SPECIALTY. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE Co., 


302 +3 ro 
ER ry ch Shey 






The cut represents 








our Stationary “and 
Portable Key - Seat- 
ing Machine, which 
fully meets all = 
requirements of 
machine shop, They are furnishe id 
with one, two or thre Arbors as 
ao desired, 4 out an y width of key-seat 
= up to % 1-2 inches wide, 
Ss 115-16 inches Arbor works 
= ~ in all bores from 1 15-16 
=e | . inches to 3 inches diameter, 
wa ay ous cuts seats 12 inches 
ong. 
2 7-16-inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long 
4 7-16 inches Arbor works in all bore "tro m 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inc he long 
With an attachment for the purps seats can be cut in holes 





as small as 1 inch diameter, by ne pas sag sc the cutter, 


If the wi rk is heavy and too lanes to be get ed on machine it 





= — CORRESPONDENCE § SOLICITED, 





ean be detached from stand and used as portable machine 









NEARLY 1,000 
DIFFERENT 
MACHINES. 





LARGEST LINE IN THE 
WORLD OF THE 
LATEST RESULTS 
OF AMERICAN 
INGENUITY. 





W00D-WORKING 
| MACHINERY 


FOR ANY PURPOSE 





BARNES’ WATER EMERY 
y) TOOL GRINDER 


\). Has no pumps, no valves. No 

= piping required to sup- 
ply it with water, Al- 
ways ready for use. 
Simplest in construc- 
tion, most efficient in 
operation, Send for 
Catalogue and Prices, 


W. FG John Barnes Ci, 


1995 RUBY ST., 


= ROCKFORD, ILL 
ENGLISH AGENTS, 









CHAS. CHURCHILL & CO., Lrtp. 
21 Cross ST., FINSBURY, LONDON, E. C., ENG 
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PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
= Pulleys, Hangers, Couplings, Ete, 
INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER CO. ACHINER 


HAMILTON, OHLO. For tin and Pointi Ung Wire, 


DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL-|\f | 
PLE AND AUTOMATIC SPACING. | ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


|S. W. GOODYEAR, Waterbury, Conn. 
CO 


4 J coremateicutonD svnacuseny 3 
walt bititititititibit hfe 


MACHINISTS’ SCALES, 


PATENT END GRADU ATION. 
We Invite Comparison fz be 7 oe with all others. 
EVERY SCALE GUARANT END FOR LIST. 

COFFIN & LEIGHTON, NSYRAGUSE, N. 































Cut Theoretically Correct. 
For particulars and estimates ‘be to 


_ HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa, 





: SPLICE BAR PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 


POWER PUNCHES AND SHEARS 


World’s Fair Exhibit — ago, llls., Machinery Hall Annex 
Section 28, Column L, 48, 














The DETRICK & HARVEY , 
MACHINE ¢0., 


Baltimore, Ma. “*§ | 


See — WRITE DIRECTLY TO US FOR 
——  BATALOGUE AND PRICES. 


Bolt {Machinery 


= => Complete Outfits for Bolt and Car Shops. 
wits Je Bolt Cutters, Bolt Pointers, 


Upsetters and Benders, 
Bolt Headers, Nut Tappers, 
Nut Machines, 





Catalogue on Application 







=) Washer Machines, Car Link and Pin Machinery, 


i / The National Machinery Co., Tiffin, 0, 


WM, SELLERS & CO,, incorporate ! 


THE HILLES & JONESCO., 


WILMINGTON, DEL. 
—MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


Cat shows our DOUBLE PUNCH AND SHEAR, WITH JIB 
CRANES, for Boiler and Ship Werk. 


SEE OUR EXHIBIT AT WORLD’S FAIR. 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE Pumps, SINKING PUMPS, PRESSURE 


PUMPS, VACUUM PUMPS, ARTESIAN WELL 
Pumps, Power Pumps, Etc., Etc. 


LOWVILLE. 
N. Y. 



















pene = - 
24 IN. X 10 X 12 IN, DUPLEX OUTSIDE PACKED PLUNGER PUMP. 


LOWVILLE IRON WORKS CO., 


MANUFACTURERS OF 


PUMPS 












For Boiler and 
Feeding, other 
Elevator purposes, 


, Work, 
Pulp Mills, 7 























THE VERNON COUNTING REGISTER. 


, Positive Motion, Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 

at High Speed. 

For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE "DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 


~ ENGINE CASTINGS - 


14 to 2 H.P. Upright, Horizontal and Marine. Illus- 
trated Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings. Small Boilers. Experimental 
work for inventors. 


A. LL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 








MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 











THE NORTON 


IMPROVED SCREW-CUTTING ENCINE LATHE, 


PATENTED MARCH 8TH, 1892, 


And Manufactured by the HENDEY MACHINE CO., Torrington, Conn., U. S. A. 





THIS LATHE 


6 to 


gears, 





Cuts 12 different screws, 
20 without changing the 
and feed changes from 
100 


30 to 





cuts per inch without 























paiuepes 


change. 


ita " 
nin by ch 











eh Epi = 


a6 
gos 





CHAS. CHURCHILL & CO., Ltd. Agents, 
21 Cross Street, Finsbury, London, England. 





ee a BSS ne 


Has Hollow Spindle or not 

preferred, 
Tool Power 
Cross Feed, Taper Attachment. 
Carriage 
cutting without the 


as Compound or 


Elevating Rest, 


reverses for screw 
use of the 
counter shaft, from the lever at 
the 


spindle to run in one continuous 


end of carriage, allowing 
direction. 

Lathe furnished to responsi- 
ble parties on 30 days’ trial. 


Send for Descriptive Circular. 


or —— 





—.. 
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BUCKEYE ENGINE CO.’S EXHIBIT AT THE 
WORLD’S FAIR. 


20 and 36 and 36 x 48 Triple Expansion, 1,250 H. P. 
14 x 24 and 28 x 24 Cross Compound, 325 H. P 

11 and 21x 16 Tandem Compound, 185 H. P. 
16145 x 30, 180 H. P. 

13x 21, 130 mm P. 

13 x 16, 130 H. P. 


A cordial invitation is extended to all persons interested in engineering to make 
our exhibit their headquarters while visiting the Fair. 


ALBANY STEAM TRAP COo., ALBANY, N.Y. 





ate ee STEAM PUMPS 


~2R5, AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


- Renewable Seat and Disc 


VALVES. 
MATIC ENGINE, 


THE TWISS IMPROVED AUTOMATIC EN 


NELSON W. TWiss, 28 Whitney 
Ave., NEW HAVEN, CONN, 
tare w Cyhnde rs put onto 
old engines, effecting asaving 

of 25 to 40 pe r cent. in fuel. 
Also vertical and marineen- 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 








OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 

63d & Walnut Streets, 
Philadelphia. 









245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
: OR GASOLINE. 





Spe 


oreorejmeaee” STEAM ENGINES 
: i2 to 100 Horse Power 


N° sted to Heavy, 





= ate Aeon der, f Continuous Work. 





full ree fi : SUITABL .E 
COMBINED & “a Tubular & Firebox 
- “OTTO GAS ENGINES AND PUMPS, Bol LERS 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


== on band | ie — 


CH. AN DLER« ee co. INDIANAPOLIS, IND. 


CONOVER 


BELT AND STEAM DRIVEN. 


Compound Condensin~ Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
| THE CONOVER MFG. 00., 
“27 39 &41 CORTLANDT STREET, N. Y. 


EVANS sum mn 


HANGING AND STANDING, 


MADE IN ALL SIZES. 


Thousands in use transmitting from 
1to50H.P. For information address, 


=> EVANS FRICTION CONE CO. 
No. 85 WATER STREET, 


BOSTON, MASS. 
LATEST IMPROVEMENTS. 
NEW STYLE. 

NEW PRICES, 
GROWING RAPIDLYin FAVOR 













STEAM. 




















Waltham, Mass. 





ADAMS 


PPM Avtomatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6’, 











The simplest and most durable machine in existence. The thread- ae 
. ing he sad is made entirely of steel. No links, levers, springs, caps, 
m cas blocks or die rings in or about the head. Se eparate Heads 
and bi »s Furnished. Write for descriptive circular and price 


Capitol Mig. Co., 125 to 137 Rees St., Chicago, IIL, U.S. A. 


Agents for Great Britain, CHARLES CHURCHILL & cO., Ltd., 
21 Cross Street, Finsbury, London, KE. O., England 


DRY STEAM, | MOFFET PORTABLE DRILL. 


ares. 








UNSURPASSED Weighs 42 Ibs. and 
a 4 ’ drills from 3¢ to 
Simpson's Centrifugal ASA 1% inches diam- 
eter, 
Steam Separator.| REAMER, , 
For Suppls ing Clean and Dry Steam a =n Runs with Steam 
ngines, Dry House c. 
—OR— 
Place Separator as close to engin i i 
as possible, the eens king : oe Will work in Compressed Air 
course be . he thre “A >it) y ° 
th ne ater Cy: th gy y ds “eauses any position. 
force against the iter walls, while the 
dry steam gc pe h the ll holes 
to r of : ipe. Steam can enter at 
A as nvenience may es ap 
al 1 ip conveying steam lo ais 
peneee for Steam Hammers, }) y Ho us: 
Late Gas G rators vend tor ; all pur. 


2 whe re Dry Ste am is necessary. 


(EYSTONE ENGINE & MACHINE WORKS. 


Fifth and Brttonwond Streets, Philadelphia, 


=~). 6. TIMOLAT, 


89&915S. Fifth ae. 
NEW YORK. 
























WATTS. CAMPBELL oe 


| AP 
MANUFACTURERS 
a OF IMPROVED 


CORLISS STEAM ENGINES 




















ONTRACTS sy 
TAKEN FOR LOMPLETE powers 





WAYNESBORO, 
PA. 







m FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Scnd for Illustrated Cataloeue. 


ALSO BUILDERS OF 


(Tandem Compound.) 





AUTOMATIC 


Electric High Speed Engines and 
WESTON ILIGIC SPLEEDpD 


Ice-Making and Refrigerating Machinery, 
W4G 
HIGH PRESSURE BOILERS Lt 


<5) ENGINES 







) WESTON ENGINE CO., 


PAINTED POST, N. Y. 


= é- 3 REPRESENTATIVES 
JULIAN SCHOLL & CO. 126 Li be erty St = 
TE POWER PLANTS - Eee 
H. M SCIPLE & CO.,3 Md & Ar h Sts Philen ‘Pa. 





Tee CASE iOTOMITI HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 


The Latest Development in High Speed Engine Buiiding. 
BUILT IN SIZES FROM 21, to 25 H. P. 


J Manufactured hy THE J. T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 Cort'andt Street, N. Y. 


PUILADELPH CORLISS ENGINES, 


Simple, Compound and Trip'e-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 














AMES IRON WORKS, "0.258582" 


ri h St ia, Pa 


ENGINEERING CO 
NICE TOWN 
PHILA. 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 


ROCK DRILLS | 








AIR COMPRESSORS wWiTH 
Compounn Air Cytinvers 
ano Compounn Stream Cri 
INDERS WITH MeverorCor 
Liss VaLves 


RAND DRILL C0., 


23 Park Place, 









pe 2 wew YORK, U. S.A. 
tAN( ‘om: 1adnoeck 
Building, Chi : Ish mil 
Mic 1: si6 18 th: St. De enver nine 
brooke Q.. ¢ anada ; \partado 
830 Me tie > City. 











PUNCHING +° SHEARING MACHINERY 
i © BOILER MAKERS ROLLS. >i 

New Dory Manuracurine © 
; Janesville Wisensin. | os 

















Ww - aren 


W.C. YOUNG M’F’G CO., CHAS. A. STRELINGER & CO., 
Foot Lathes, Engine Lathes, | Tools, Supplies and Machinery, 





SHEARS AND PUNCHES, DETROIT, MICH. 


















































ee 





AMERICAN MACHINIST 





AUGUST 24, 1893 














BROWN 


& SHARPE MFG. CO., 


PROVIDENCE, R. I. 





A NEW PLAIN MILLING MACHINE. 
No. 2. 


28 in. x 6 1-2 in. x 18 1-2 in. 


(Previously advertised, the new No. 0 Piain and No. 2 and3 
Universal ) 


The table has an automatic longi- 
tudinal feed of 28”,a transverse move- 
ment of 6%”, and can be lowered 
18144” from center of spindle. Net 
weight 1,645 pounds. 

1893 Catalogue, pages 18 and 19. 
Engtanp—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 
Germany—G. DIECHMANN, Ausbacherstr, 5 Berlin, W. 62 


FRaNcE—FENWICK FRERES & CO,, 21 Rue Martel, Paris 
FRaANcE—F a. \ senicticmnerte ER, 140 Rue de Neuilly Puteaux 


(Sein 

Cuicaeo, IL aa RED. A. RICH. 23 South Canal St., and World's 
Columbian Exposition, Machinery Hall Annex, Section 
13, Crane Columns J, 46 and 47 Center Aisle. 








| NO. 1 PLATE PLANER, COMPOUND REST 


|) MACHINE TOOLS. | 


CHICAGO, 


SEK OUR EXHIBIT, WORLD 8 FAIR. 


SEE OUR EXHIBIT, WORLD'S FAIR. = — 


I te NILES TOOL WORKS ~~. 


HAMILTON, | 
OHIO. 


SEE OUR EXHIBIT WORLD 


ELD. | 


PITTSBURGH. 


PHILADELPHIA, 








JENKINS STANDARD PAGKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out. Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 





BEMENT, MILES & C0, Pritagetpnia, 


BUILDERS OF 


METAL-WORKING 
Machine Tools 


FOR RAILROAD SHOPS, LOCOMOTIVE AND 
CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, 
SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. = 












SPUR- AND SPIRAL-GEARED 


(“ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CoO.., 


477-483 Sycamore Srt., CINCINNATI, 








20 SIZES. 

From 22’’x22"’ 
to 96x72" any 
jlength. 












NO'FICE. 


It is being circulated that some machines Can do 50% and another 
special machine 4% more work than the Eberhardt 


GEAR CUTTER. 


We bave yet to see the one that does it; the facts are, Wwe are 
cutting more gears, either cast iron or steel, where our 


machines are placed alongside of these other 
machines We can refer intending purchasers 
to shops where these are running. 

We warn the consumer from purchasing 
infringing machines. Write to 


GOULD & EBERHARDT, 


NEWARK, N. J. 


This is the machine that is cutting (with rare 
exceptions) all the Electric Motor Gears. 

Tools can be seen in operation in Manning, Max- 
well & Moore’s Machine shop, Annex Machinery 
Hall, World’s Columbian Exposition, Chicago, Il, 


THE PRATT & WHITNEY CO, 


Hartford, Conn., 
MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
| feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


Exhibit at the World's Columbian Exposition, Machinery Hall, Crane Column J, 44-45 Middle Annex. 








C AND MACHINISTS CLAMPS. 


C Clamps, in 5 Sizes, with Openings 
14%, 24%, 3%, 4%, 6% inches. 
Machinists Clamps, in 4 sizes, 
weth Openings 


1%, 24%, 3&, 4% inches. 





te Conn., U. S. A. 
MACHINERY HALL, Section No, 29, Column No K-51 


World’s Columbian Exposition, Chicago, 1898. stecratciry'sutioine,Secvon to 4 Space No 24 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


. MONITOR LATHES 


—== SIX eee —— 








IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 























THE HAYDEN & DERBY MFG. CO., 


SOLE MANUFACTURERS 


METROPOLITAN = TNVECTORS, 







Exposition, Seetion 
25, Column K, 24 
Main Centre Aisle, 
Machinery Hall, 


OFFICE AND SALESROOMS: 
No. 111 & 113 LIBERTY ST., NEW YORK. 


SEND FOR 
CATALOGUE 


sé Pr 


ENGINE LATHES] 


ae) <i 
cc 
Hy (2) g 2 W 
at - - |AUTOMATIC and 
Tt. 5 
et £2 2 DOUBLE-TUBE. 
a Ys E-. Mag THE MOST RELIABLE 
aide o 2D me INJECTORS 
? — eS oe MADE. 
: o 2a @ 
: — l-=\-— 
. ™ s € = mG A [ETROPOLITAN 
aie Sr eo ©) bea RovaLE a BE 
a S ae : “ke 
x = g World’s Columbian 
Z Oo 
O —] 


GEO. W. 








PRICES REDUCED 


in. Wh L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y, 








WYMAN & GORDON. 


WORCESTER, MASS. 


DROP FORGINGS. 


J. M. ALLEN, Presipenv. 

WM. B. FRANKLIN, Vice-PReEsIDent. 
F. B. ALLEN, SEeconp V1IcE-PRESIDENT 
J.B Prerce, SECRETARY & TREASURER 














THE ACME MACHINERY CO. 


CLEVELAND, 0O 
Manufacturers oy 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. i 
: Also SEPARATE HEADS and DIES. = 
FIRST PREMIUM  CINCINNAT! CENTENNIAL. = 


Ss EE 


OUR ADVERTISEMENT, 


PAGE 18. 
THE HENDEY MACHINE COMPANY, 


TORRINCTON, CONN. 












PAT. DEC. 5, 188%. 
PAT. DEC, 4, 188% 
PAT. AUG, 25, 1585 








Manufacturer 


APS & DIE 


dv.M.CARPENTER 5 aT 


PAWTUCKET.R.I. TTT HTT 
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